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FAERERFERIE BES BEIBLHES eEE2t] El
No. X (MC - DC) D
Courses offered Graduate School Course Title Instructors X Terms P.
Curricula
REEARR HiIHA
1 S ,n% Econometrics I Runyu Dai MC . @0 1
Economics and Management 1st Term
-2t
2 Econometrics II Stanley Ko MC # @3 2
2nd Term
Pl =2 =m & HiIHA
3 .ﬁx ) ) . MC At N0 4
Aging Economy Hiroshi YOSHIDA 1st Term
EALRENER E=27 N S -2t
4 TR i o MC % ©eES s
Welfare Economy Midori WAKABAYASHI 2nd Term
5 IPEFRFUR ENCERS LSS I RIE i MC % ® 6
Science Advanced Solar System Physics Yasumasa Kasaba et al. 2nd Term
NS N HiIHA
6 RFems = 5 MC,DC ? OO 8
Science and Society Tsuyoshi Hondou 1st Term
#1235 —232 N HiIHA
7 A¥a=a=r->3> = 5 MC,DC ? GIOlG) 12
Science Communication Tsuyoshi Hondou 1st Term
TR RFUHEE - ARMGIECS -2t
8 _7_, ,n* TR e R : Charge Teachers DC é @ 16
Medicine Research Promotion & Research Ethics 2nd Term
9 FEFTRFUR DR ENE R &I B MC HiIHA o 18
Pharmaceutical Sciences Advanced Molecular and Structural Analysis Tomohiro Konno 1st Term
FHriR E BE Al
10 BN R ' . .Tvc“ BEZ o MC AR ® 23
Advanced Organic Chemistry Naohiko Yoshikai 1st Term
1 IS ERERIS R BiE 517 MC RIHA o 28
Advanced Applied Bio-pharmaceutical Sciences Nobuyuki Takahashi 1st Term
BRI RIS I B 51T Al
12 EE?%—?#%EJ %% ﬁﬁ—? =17 . be AR o 28
Special Lecture in Pharmacy I Nobuyuki Takahashi 1st Term
13 TEAFRE SRR B FE Al be & ® .
Engineering History of Modern Technology Shuji Tanaka et al. Intensive course
14 I\—= RO T 7ER P4 #\E3h b MC KRE o B
Hardware Foundamentals Takahiro Hanyu et al. Undecided
s £HEEA
FEKRTF L -
15 Introduction to Semiconductor Device Physics Rihito Kuroda MC HE 6}
v HRRE Bk Undecided
and Technology
Masao Sakuraba
BaEb #—
16 EYYIETF Shoichi Toyabe MC XRE ®
Biophysics and Bioengineering hid 18— Undecided
Shuichi Nakamura
A ER e BEkES AR
17 MC -
Urban Planning Michio Ubaura 1st Term o®
18 BEITOAZ2 =5 —>3>FHA M AT IER MC AR @
Architectural IT Communication Design Masashige Motoe 1st Term
19 SRR FEE S Roa EH—H MC -2t ] @ :
The World's Architectural Heritage Junichiro Higaya 2nd Term
=iEE
20 RERMOZT2 =0 —> 3> Makoto Takahashi MC A ®
Science Communication ) Kl 1st Term
Daisuke Karikawa
2 BES T L ' KA B0A MC HiIHA ® B
Management Systems Akira Nagamatsu 1st Term
» BRES T LIER KA B0A be HiIHA ® B
Advanced Management Systems Akira Nagamatsu 1st Term
2,25 KA P2 h =T
23 fES 251 ' KA PEAR MC,DC AR ® .
Value Systems Akira Nagamatsu 1st Term
o> Y=y E— Bil!
24 7 4/17# J, P—2vF E.EE.1 ' MC,DC AiIHA ® .
Project Leadership Shuichi Ishida 1st Term
&5 E— Al
25 %ﬁ$¥éhl_ i . E'Eil1 ' MC,DC IR ® .
New Business Creation Shuichi Ishida 1st Term
et &S, 7 = Y
26 ﬁ?jﬁi;;jt_obl\fira ement Science and B £ MC A8 (] -
9 Shuichi Ishida 1st Term
Technology
BB R E— i
27 FNEIRA R E_Bﬂ{ _ MC,DC AIEA ® :
Intellectual Property Strategy Shuichi Ishida 1st Term
BetiatERER R . = "
" Lo =te & EIEE]
28 Advanced Management of Integrated System e . MC,DC @ -
E=pins| 1st Term
Technology
2 %%ﬁﬂ%ﬂ _ Eﬁ:‘lﬁlfﬁg? _ E# %— MC AiIAA ® 34
Agricultural Science Global Bioethics Keiichi Ishii 1st Term
BORE
B 8 HiIHA
30 General Assessment Science of Agricultural E'% MC,DC ® 36
Tomoyuki Fujii 1st Term

Product and Food
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FAREATERE EI=E eSS EEE SR FAFEFHA ; =]
No. ey ) (MC - DC) " P
Courses offered Graduate School Course Title Instructors ) Terms [,
Curricula
31 ERRSALERZRARY Friu o] REBLRIFERR 1 s 5 MC & O® 38
International Cultural Studies Sustainable Development I Noriaki Nishimiya Intensive course
IR 1 =is E=
32 TR - - _ MC e ®® 41
Environmental Public Policy I Fukushima Keizo Intensive course
BIREER 1 pEs S8
33 o _ S MC e Q) 43
Environmental Education I Abe Osamu Intensive course
HRIRAREERI 1k A -2t
34 OV _ _ MC ®® 45
Environmental and Resource Economics I Masahiro Sato 2nd Term
RIRAREER I 1k 5L -2t
35 ORI _ _ MC Qo) 47
Environmental and Resource Economics II Masahiro Sato 2nd Term
BAREE 1 -2t
36 .T L Klautau Orion MC,DC ki [©l6) 48
A History of Japanese Religion 2nd Term
SR (3458 -2t
37 _T_W @ ( ) . . Zisk Matthew Joseph MC,DC é [©E) 50
Introduction to Language Sciences (English) 2nd Term
BAGEL 1 HiIHA
38 ) Zisk Matthew Joseph MC,DC " [©E) 51
History of the Japanese Language I 1st Term
19 BRI ATR e e SRIY BR3A MC HiIHA ® 53
Information Sciences Algebra and discrete mathematics Akihiro Munemasa 1st Term
HEtNETU>D i %
40 ’[’ﬁ‘i’lﬂ'l' TJ/O. *Eﬂfﬁ% MC % ® 55
Statistical Modeling Yuko Araki 2nd Term
EIBIRS X5 RIS T P
a1 nn|ﬁ¥ﬁ/leTLxﬂ—7—l *—F. B ' 12 MC % ® 57
Systems Bioinformatics Kengo Kinoshita et al. 2nd Term
2 1%%#4#6%3‘2#4 . iﬁi}iﬂﬁ@ﬁﬁ . . MNE i(* . MC HiIHA ©® 59
Environmental Studies Introduction to Environmental Studies Murakami Taichi 1st Term
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20255 EFFMEHRI IR

Econometrics I/Econometrics I

HUEE /Instructor : DA 1 RUNY U/DATI RUNYU

BEH - 3M/Day/Period : Bl KiBH 2B

Xt #4E /Eligible Participants : 2,/ALL,

BLHF Y J /Course Numbering : EEM-EC0564E, Bifv%%/Credit(s) : 2

1. 0B L HE/Object and summary of class :
This course focuses on basic econometrics and aims to prepare students for advanced econometrics courses. In the
first half, students will learn fundamental concepts of probability and statistics necessary for understanding
basic econometric models. The second half will focus on cross—sectional data analysis, covering estimation and

inference for basic regression models. If time permits, the course will also include simple programming using R
or Python.

2. HEDOB|EALE/Goal of study :
Students are expected to have a deep understanding of probability, statistics, and elementary cross—sectional
regression models. A solid grasp of the knowledge covered in this course will also facilitate studying other
economics courses and interpreting empirical research papers

3. BEANE - HELEETFE/Contents and progress schedule of the class :
The course contents are based on following 2 textbooks:
1. Introductory Econometrics: A Modern Approach (7TH) by Wooldridge Jeffrey
2. Probability & Statistics for Economists by Bruce E. Hansen.

Contents:

Basic Probability Theory and Random Variables.
Parametric Distributions.

Sampling and Estimation.

Hypothesis Testings.

Simple Linear Regression model.

Multiple Linear Regression model.

4. E% - EBAFEE/Practicalbusiness
X0, £ - ZEBORETHDIZ L ERT, /Note:”O”Indicatesthe practicalbusiness

O O W=

5. {#HS%E/Language Used in Course :
English

6. FAELflJ7E/Evaluation method :
Assignments (3 to 5 times, 40% of the total) and final exam (60% of the total).

7. BRERB I UEEE/Textbook and references :
Introductory Econometrics : A Wooldridge Jeffrey
Modern Approach (7TH)

Probability & Statistics for Bruce E. Hansen
Economists

8. EURL/URL
Google Classroom Code: vlbefda

9. FRERRINFME/Preparation and Review :

Please review the course contents after the lecture.

10. ZOf/In addition
Some classes may be conducted via on—demand streaming or in an online format
The course content may be adjusted based on the progress




20255 EFFMEHRI IR

Econometrics II/Econometrics II

HYHEE /Instructor : KO I AT MENG/KO IAT MENG

BEH - 3M/Day/Period : #%8] KiBH 23/

Xt #4E /Eligible Participants : 2,/ALL,

B EF Y »F /Course Numbering : EEM-ECO565E, HA7%t/Credit(s) : 2

1. 0B L HE/Object and summary of class :
This course is a one-semester introduction to econometrics. The course will cover fundamental knowledge of linear
regression in economic data analysis. Necessary probability and statistic concepts will be taught and reviewed
Empirical applications, rather than theoretical proofs, will be emphasized. Empirical examples will be
demonstrated in class. The R program will be taught and used throughout the course

Textbook
Wooldridge, J. M. (2020). Introductory econometrics: A modern approach, 7th ed., Cengage
(E-Book available from the university library website)

2. HEDOB|EALE/Goal of study :
The students are expected to have a deep understanding of modern econometric methods in economic data analysis.
Also, the course is designed as a prerequisite for advanced econometrics courses. The students will be able to
apply basic econometric tools in empirical research (cross—sectional data) after the course

3. BEANE - HELEETFE/Contents and progress schedule of the class :
1. Economic data structure (Wooldridge Chapter 1 and Appendix B & C)
Basic probability & statistics for econometrics
Conditional expectation (conditional mean)

Causality & Ceteris Paribus

2. Linear regression model estimation (Wooldridge Chapter 2 & 3)
Simple & multiple regression

Gauss—Markov Assumptions

Unbiasedness, Efficiency, BLUE

3. Multiple regression inference (Wooldridge Chapter 4)
Classical linear model (CLM) Assumptions
t and F tests

4. Large sample regression model (Wooldridge Chapter 5) and Consistency (Wooldridge Appendix C-3)
Asymptotic normality
Large sample inference

5. Multicollinearity (Wooldridge Chapter 3, 3—4a) and Heteroskedasticity (Wooldridge Chapter 8)
Robust standard error & inference
Diagnostic tests for Heteroskedasticity

6. Endogeneity (Wooldridge Chapter 15)
Instrumental variable & 2SLS
Testing for endogeneity & overidentification

7. Miscellaneous topics (Wooldridge Chapter 6)
Beta Coefficients

Functional forms

Goodness—of-fit & selection of regressors

8 Regression with qualitative information (Wooldridge Chapter 7)
Dummy regressors
Linear probability model

9 Model specification, measurement error, and sample issues (Wooldridge Chapter 9)

Not all topics in each chapter will be covered. Please refer to the lecture notes distributed during
the class.

4. E¥ - ZERIEE /Practicalbusiness
X0, B - EBARETHDHZ L ETRT, /Note:”O”Indicatesthe practicalbusiness

5. fEHE%#8/Language Used in Course :
English




6. Bl E/Evaluation method :
Assignments (30%)
Mid-term exam (30%)
Final exam (40%)

7. BEERIUBEZE/Textbook and references :

Introductory Econometrics: A Wooldridge
modern approach 7e

8. BEURL/URL :
Google Classroom: 5766pj3

9. 1BEFBSFME/Preparation and Review :

10. #0f/In addition

Cengage Learning

2020




20255 EFFMEHRI IR

R K /Aging Economy

HYZE /Instructor : FH #/HIROSHT YOSHTDA

FER - #W:/Day/Period : Bifl KFEH 23R

Xt #4E /Eligible Participants : 2,/ALL,

BEF /Y /Course Numbering : EEM-ECO606E, WA #X/Credit(s) : 2

1. 0B L HE/Object and summary of class :
1) Impact and policies of population aging on finance, welfare, pensions, nursing care, etc.
2) Declining birthrate, labor supply, human capital formation,
The aim of this class is to learn how to apply basic economic theory to these matters, based on modern economic
theory.

2. HEDOB|EAIE/Goal of study :
Students will be able to explain and analyze the impact of the aging population problem on the economy by applying
basic theories of macroeconomics and microeconomics.

3. BEANE - HELEETFE/Contents and progress schedule of the class :
The main contents are;
1. Fiscal policy theory

Economic growth, fiscal policy, and population growth rate

Public debt and intergenerational burden

Economic effects of public pensions.

=W

We will examine population aging, social security, economic growth, and family issues from a modern economic
perspective.

4. E¥ - ZERIEE /Practicalbusiness
X0, B - EBARETHDHZ L ETRT, /Note:”O”Indicatesthe practicalbusiness

5. fEHE%#8/Language Used in Course :
Japanese and English

6. B E/Evaluation method :

Paper examination at the end of the semester (100 point ) (Using reference materials are not allowed)

7. BEER IS EZE/Textbook and references :
Materials are prvides in
lectures.

8. B URL/URL :

9. 1BEFBSFME/Preparation and Review :
Home work is provided by every lessons.

10. #0Dfh/In addition :




20255 EFFMEHRI IR

EHLRF s/ Welfare Economy

HY BB /Instructor : &M  #k/MIDORT WAKABAYASHI

FER - ##%/Day/Period : 48] KR 23Hr

Xt #4E /Eligible Participants : 2,/ALL,

B EF >N U »F /Course Numbering : EEM-ECO607E, HA7%k/Credit(s) : 2

1. B#EDOHALME/Object and summary of class :

This course focuses on the social security system and public finance. Current policy issues in Japan (especially,
social security system) are also discussed.

2. HEDOEEHIE/Goal of study :
We study the role of the government in the economy and why government intervention is needed. Also, you can
understand Japanese social security system and discuss not only system itself but also argue the pros and cons
of the system. Also, I introduce general topics of welfare economics (for example, the reasons for government
intervention in the economy and social insurance). Next, I talk about special topics of social security, especially
in Japan. would also like to talk about family economics and education economics. This class also study applied
microeconometrics.

3. BEANE - HELEETFE/Contents and progress schedule of the class :
1-2 Introduction to Welfare Economics and Social Security ( Chapter 12)
3-5 Data Analysis (Chapter 3@®)

6-8 Social Insurance and Social Security (Chapter 12®)

9 Social Security (Chapter 13®)

10-12 Income Inequality and Government Transfer Programs (Chapter 17®)
13-15 Long term care in Japan

The order and contents might be changed depending on procedures.
Students need to present each subsection first. Students need to prepare power point presentation slide.

4. E¥ - ZERIEE /Practicalbusiness
X0, B - EBARETHDHZ L ETRT, /Note:”O”Indicatesthe practicalbusiness

5. fEHE%#8/Language Used in Course :
English

6. B E/Evaluation method :

Presentation 50%Minitest and Exam 50%

7. BEEERIUBEZE/Textbook and references :

Public Finance and Public Jonathan Gruber Hikkitt © Worth 2022/6/1 ISBN-10 :
Policy Publishers 1319466923
Inc.,U.S.; ISBN-13
Seventh 978-
1319466923

8. EURL/URL :
Google classroom code: 1je6xh4

9. FRERRINFME/Preparation and Review :

10. #Of/In addition :
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SGP-EPP545E

eSS
Space Exploration (F&HBIHR)

ANEDR - BERENECRROFHRAAICOVT, 3I00RAH HHET 5.

BIORRIREVELETH [A - REORZF], F20R[IFTHREZAEICT S [FHIF]) F30R[IF [FHICE
F2EGORE] TH5.

REHMOHMRICEDCLANLTARDERN’ENITOFMRICL Y BRSNS,

FEHREEICHL T, RERZNLAE, FTHEIZNAAE 2 L CESRZNAAEORHOMRE 2 BET 5.

HEIE. BRFOKE BERBERZLOHEY . RERMERFOKRBGRER. £ L (FHEREICET2EHOREANLH

<.

1. Earth (Y.Katoh) [Graduate School of SCI] [+ Introduction (Y.Kasaba)]

2. Sun (H. Misawa) [Graduate School of SCI]

3. Venus (N.Terada) [Graduate School of SCI]

4. Jupiter + lo (Y.Katoh) [Graduate School of SCI]

5. Mars (N.Terada) [Graduate School of SCI]

6. Saturn and beyond & Icy Moons (Y.Kasaba) [Graduate School of SCI]

7. Aerial Vehicle for Planet Exploration (H.Nagai) [Graduate School of ENG]

8. Thermal System for Spacecraft (H.Nagai) [Graduate School of ENG]

9. Robotics for lunar/planetary exploration (K.Yoshida) [Graduate School of ENG]

10. Orbital robots for space debris mitigation (K.Yoshida) [Graduate School of ENG]

11. Space weather hazard and mitigation (F.Tsuchiya) [Graduate School of SCI]

12. Lunar explorations (A. Kumamoto) [Graduate School of SCI]

13. Effects of gravity and cosmic radiation on the physiology of life (A.Higashitani) [Graduate School of LIFE]

HEELHR— FORBEHREIICEHET 5.
DELRERNIERT 5.
BL®H2ERORE - ARz 8H 5.

FE - BBICET 2 REORREIK
*HEME CRELIRALY 4KH

BEXEHE: 74>

Class-code: ho3htgs
BRI kasaba.y@tohoku.ac.jp
2025/2/17

1EMOFRERNBIL, 45KEOFBELELTIAREZL > THERT A L2 ZELLTVWET, 1EMUOBBICLELARZFBRREAOBERIE. [#HE -
EHE] ICOWTIEL 5~3 0 EOIRES L RERBARE (F8 - BBALE) 30~15KM. [ER EBERUER] T2V TIE3 0~4 5FHOIZ

EBLURERBNZE (FE

CEBRYE) 15~0BMTT,



Year
Course
Day/Period

Credit(s)
Instructor

Eligible Participants
Course code/number
Main Subjects

Course of Media Class
Practical business
Language Used in Course

Course Title

Purpose/Abstract

Goal

Contents and progress
schedule of the class

Grading

Books required/referenced

Contents of preparation and

review

Study time for preparation
and review

How to contact and Google
Classroom Code

Remarks

Last Update

Second semester 2025
Advanced Solar System Physics
Mon.3Period

2Credits

YASUMASA KASABA,NAOKI TERADA,YUTO KATOH,FUMINORI TSUCHIYA,HIROAKI MISAWA,ATSUSHI
KUMAMOTO,KAZUYA YOSHIDA,HIROKI NAGAILATSUSHI HIGASHITANI

Not specified (For all grades)

SGP-EPP545E

English
Space Exploration

Human beings are promoting space exploration by utilizing space probes and space vehicles to expand habitable area in
the solar system.

We will give detail explanations on the space exploration along with following three accepts; i.e. scientific aspects,
engineering aspects and life aspects.

By joining this class, graduate students will have basic knowledge about planetary environment science, space
exploration technology, and life in space.

Lectures on the recent progresses of solar and planetary environment science, exploration of solar system with advanced
technologies, and life science in space will be given.

. Earth (Y.Katoh) [Graduate School of SCI] [+ Introduction (Y.Kasaba)]

. Sun (H. Misawa) [Graduate School of SCI]

. Venus (N.Terada) [Graduate School of SCI]

. Jupiter + lo (Y.Katoh) [Graduate School of SCI]

. Mars (N.Terada) [Graduate School of SCI]

. Saturn and beyond & Icy Moons (Y.Kasaba) [Graduate School of SCI]

. Aerial Vehicle for Planet Exploration (H.Nagai) [Graduate School of ENG]

. Thermal System for Spacecraft (H.Nagai) [Graduate School of ENG]

. Robotics for lunar/planetary exploration (K.Yoshida) [Graduate School of ENG]
10. Orbital robots for space debris mitigation (K.Yoshida) [Graduate School of ENG]
11. Space weather hazard and mitigation (FTsuchiya) [Graduate School of SCI]

12. Lunar explorations (A. Kumamoto) [Graduate School of SCI]

13. Effects of gravity and cosmic radiation on the physiology of life (A.Higashitani) [Graduate School of LIFE]

W 00 N O Ol WN -

Evaluation will be made based on the attendance and reports.

Distribute necessary materials

Recommend that you explore and read the references which you will concern.

Standard Hours for Preparation/Review per class:
*Lectures 4 hour

Online

Class-code: TBD

Contact kasaba.y@tohoku.ac.jp
2025/2/17

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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2025 ERIHA
MEets

s

1EfL

rE K

BEAL (2FERR)

SAL-SCI811)

HAEE
BZEOELS EFFESLS  REOTEM LR

ZLOMBRIEDMESOXIEEZ T, HRICKEAFEL4E52 55, HELoEAT, HEHFOREDEL, TRERZSE
DOMIABEIDZ E DS\,

ZZIClE, RENANEAZITERA2TRAOMEILSY THL, REMELE, H25VIERZNIERICO VLT, BEEEE
DEZFDEHRMENZFN LN S.

BESPBORZERMICHEAEINIZBMNEL S~0 [HBRE] &, ZTOXFOMEXE A ST, RIZHHIRTOELE (T2
NBHCERNZERMTHER S L, HENHIMTHLWLONEIREEEL L —MRICER S,
COEIBREREZRBBLTRAT S L1E, RRBLHROERNERICE>TH, FLRZEROREBICE>THLEETH
5.

AEETEUTOIE Yy 7 2ZBLTHRFELEVWSIEXZRIAEL, BELHEIADEBERD TLELL,
1. BPEWELE, BENA

O BRELHANERE FRIWERECHARTE

@ #2E (FMR) OEBEE, &K

2. MFEOREUEAREZ-MPE (FMR) OFMEMKE (integrity)
@ MmEHINT GREE¥INT) OMEHL
@ EEME (responsibility)
@ HIEEE, MNPEHEORE

3. RZEMEADRRE L TOFREM (incertitude)
KIRETIE, HELOBERIITAA, RIEEZONFPEROBSLBEZ TERET .

BLELEIE EROARICOVWTHEfRE L TEAETH, ZREV’ERZ LE-VEMPONIE, BREOHFITRY ZNAOLED
BCERBLEVWEBWET,

REL, HHKEH2025F18~281X1T2-1442 )7,
EExEDD,

AR v, 77 AHRTHELEM, MELRBN - ERALENOE

- MFNELS, AROREPSEREENY, Hal ORBRNERICOELCRNEZERT 2.
EdERPR

68148 (1) 1085009 ~18E500%
FEH AT RF—)L BZARCH)

F—8 108009 ~12KF00%

HETER 1385009 ~1885004> (&, EHEOHKEDHY)

IR L, EMBEEBOSKRAMNFREzZHER COERL OAL NI LWL,
HER, LR— xRS,

BESIGO%), LK— k(50%)

CEEWRT [EPIMEQHEM] ERAFHRE (2003)
+ Andy Stirling : “Keep it complex”, Nature, 468 1029 (2010)
cHER, PEETF, AERK: [HEEMOTEMLHSNERRE---U R - THEERE - 284 - 810 8% (BEEE)
82,788 (2012)
- RIERMIHEHRES © ARt SRMEL 55 RZOREHLRAFREKX]  FNIARFHRE (2015).
MERFEE D HREBICETIRETAENOXNGEICETE2HA F 74V ] OREICOVWT
http://www.mext.go.jp/b_menu/houdou/26/08/1351568.htm  (H26.8.26)
AE 5, FEXAM (@B : [REoREHLHES  BROBZYUFI -] St (2017)
EFMEREEERZES At BREV 4R [EFMFBHO-OOFMAROERR, |, RE. H

8



LUHMRICET 28051 (20175128 ETHR)

AE F: [EFNAROIFTY T4 ICHZRFZOFHROERE] BAMEF S 74:661 (2019)

AE F: [BREEEFIRSZO [B1E] BRZEN - RF¥TH-72h] R (BKEE) 20206885

Tsuyoshi Hondou and Ismael Rafols: "Concurrent Evidence: a framework for using evidence from multiple
disciplines" https://www.leidenmadtrics.nl/articles/concurrent-evidence-a-framework-for-using-evidence-from-
multiple-disciplines

BEZROLFR— MEKR. BLULFR— MERICH S BRIREL &,
HPENERVRI5E, BEESHEICEREKRZT .

FE - EBICET 2 EEDORBRK
*HEEMNE REL1RYSY 485RH
EERB 2~ 4B

* R - RBE - ER CHBICL->T 2

REBHAZBOARR

BEERBBALPERHOER

BEORIRIC, BFXA—NEFTERZIRDBAN’HY £7.

EigEHERE s 7RAaA—F 2523—FK: uehldtc

STEAERT DEED DLW [RPOERE] 2E2, TOLTHRLDBEREZEZET.
FMLEER, REDPLPLTELILAEZEREL, HABTRHIIEZEL LD,

Zoft T SR A TR A MR IS RS L B RRRI T & A R — b IS ) £ T

BERCEROT S — N RIS i, Ry ESAIEEA /S O R EARE R,

BTG, P TETOREECORENREERICTS 70, TEHYR I AHE0 L, BMLTEE L,
X =ED) 2024/03/12 11:06:52

1BEMOFRERNBIEL, 45KEOFBELELTINBTEZL > THERT I LZFELLTVWET, 1HEUOBBICLELAZFEREAOBRRIE. [#HX -
BB IOV TR 1 5~3 0 BRDIRES L RERMAZE (F8 - BBAY) 30~15KMH. [ER EBRUERK] [COWTIE3 0~4 5FEHOE
EBLOERERMNZE (FE - BEHL) 15~0BHTY,



Year

Course

Day/Period

Credit(s)

Instructor

Eligible Participants
Course code/number
Main Subjects

Course of Media Class
Practical business
Language Used in Course

Course Title

Purpose/Abstract

Goal

Contents and progress
schedule of the class

Grading

Books required/referenced

First semester 2025

Science and Society
Intensive course

1Credits

TSUYOSHI HONDOU

Not specified (For all grades)

SAL-SCI811)

Japanese
What is foundation of science? : Scientific incertitude and society

Many studies are publicly funded and can have a significant impact on society. At the point of contact with society,
differences in what scientists say and conflicts between citizens and scientists often stand out. This is not only a
problem on the part of the citizens who receive scientific knowledge, but also reveals the diversity of ideas among
scientists themselves about scientific correctness or scientific proof. The ‘sense’ for scientific correctness shared among
scientists in a particular field includes the value judgments of that field. The criteria for scientific judgement differ within
academic disciplines and between scientists, and also generally differ from the criteria that should be used in social
judgement. It is important for constructive discussions between science and society, as well as for the development of
science itself, to be able to organise and recognise these facts.

In this course, we will rethink the work of science and deepen our understanding of science and society through the
following topics:
1. Scientific correctness and scientific proof

1. Reproducibility and statistical significance, procedural legitimacy and research misconduct

(2) Sense of the validity among scientists (experst), ambiguity

2. Integrity of scientists (experts) based on the indefiniteness of science
(1) Diversity of value judgments (normative judgments)
(2) Responsibility, co-production
(3) Institutional design, issues in science education

3. incertitude as a source of scientific activity

In this class, we will discuss the relationship with society, of course, but also from the viewpoints of the philosophy of
science and the foundations of science.

The teacher in charge will prepare for the above topics, but if there are subjects that the students want to discuss, we

would like to discuss them as well, if time permits.

To understand scientific correctness, the hierarchy and ambiguity of scientific proofs, and the conditions necessary for
constructive discussions with society.

Intensive course

Saturday 14 June 10:00-18:00
Aoba Science Hall (Science Joint C Building)

Part 1: 10:00-12:00
Part 2: 13:00-18:00 (with a break in between)

The seminar format will be used to clarify the various views of science in each area of specialisation through discussion
among the participants.

A report is to be submitted after the lecture.

Participation: 50%
Report: 50%

EERT [EPMEQHE] EREAFHRES (2003)

+ Andy Stirling : “Keep it complex”, Nature, 468 1029 (2010)

cHER, PEET, AER: [HEEMOTEMLHSNERRE---U R - TREERNW - 284 - 10 8% (FEEE)
82, 788 (2012)

c BFEITRRTER
< XERIFE

BRI RWHRIL [HE  RPORERERARKREL]  FIKRFHMRE (2015).
[FAFEBCH T DREITRANDOHISHFICET 204 FZ4 ] OREICOVWT
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Study time for preparation
and review

How to contact and Google
Classroom Code

Remarks

Last Update

http://www.mext.go.jp/b_menu/houdou/26/08/1351568.htm (H26.8.26)

AE 3%, FHXFIM @R [RZ2oFEULHE BROMZUFI>—] EL# (2017)

EFHFREEERZES (KAt RtV 2R [EZHEFBHO-HOZMAROER. RS, RE. &
S UHRICET 28] (2017F128KETHR)

AE F: [EFHNHAROIF ) T4 ICHIBZOFHENERME] BAYEBFREE 74:661 (2019)

AE F: [BLESEPFIRKZO [BE] BREN - RFTh-72h] HRE (FEKEFE) 20206885
»  Tsuyoshi Hondou and Ismael Rafols: "Concurrent Evidence: a framework for using evidence from multiple
disciplines" https://www.leidenmadtrics.nl/articles/concurrent-evidence-a-framework-for-using-evidence-from-
multiple-disciplines

Report writing.

Standard Hours for Preparation/Review per class:
*Lectures 4 hour

*Seminar 2-4 hour

*Experiment, Laboratory Work, and Skill Test 2 hours

Email may be used to contact the students before and after the class.
CLASSCODE: uehldtc

We will consider the ‘fundamentals of science’, which are rarely discussed, and then think about the relationship with
society.
Let's think together about naive questions without hesitation.

Ms Mariko Tanaka, a graduate of the Graduate School of Science who took this class a few years ago, will join in the
support.

We recommend that you bring your own computer with internet access in order to conduct discussions and
questionnaires in class.

Please bring your own non-woven mask to participate in the class, as it is not a classroom lecture, but a lively mutual
discussion in close proximity in groups, etc.

Translated with DeepL.com (free version)

2024/03/12 11:06:52

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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FEIQFVALINEKD [FFIR] Lld#AEOTLLIA?

MEOMERIITROBRAL RBETHEL INET. TH. BR. HHA R4 LBET, BPNMEBIEEICXEICL-T,
BICRIPERSORESICL > TRRINET. ZOFPETIE, BWARCEERRA EARFHMBLEZEZL LAV EIEH,
DTldim <, RIEEAHENYIMOMEZERL TLWAWI EICL>TH B4 AREN R >TExd. ZhiFEEREMY
ThHL, HAEXBOLBEDOH 2METT.

CORETIE HZEaIa=/—Yay]| ORBOBATH2HHCHFE 0 S, #HE, BEFHARLEOFEEICHMNAERL D,
HEOFTORBRAELRFOBRICOVT, AABRTERET.

AEEIZIBYUHMEI2BICHNIZAXYT - 7747 T2009FICRI - =B L, WEFMICEbL>HEEIHEERIN
1BHICEDLIMEICOVTY, BHORHOKRFHBNLAL SMNEFETT.

BIEPRMEZ A 2R HIBT OB CEYICAENEL L TIRTRTE 2 L5124 3,
BB RIS ETIICBA VLS 7D ICHEARTIENRGEERTEL L5 1T 5.

- EPERL
6A288 (&) 10K~18Hf
BEYA T 2K— (BRERCH)

BE—E . 1085~ 128F
ShEL280BECRBN
HENBEBRRE L HNZ2ICEHLZHRNIEREZ, BREBADEFFHZRVALRSBNT S,

BEE 13~18KF (&%, EHEOKRESHY)
UFToT7F—~F%ERL o2, BEW (RNFEaIa=F—vav] CHEREHEEZ D,
1, BRZHINC, BFAI225—2aveLTEDLILMELNHY . EDLSBBRENDHY S5 2 H
2, FERIOOFREBIERE L CoRFED [BREHS] ICHEIVE) 2D EZNEREBFHIET > 20ER
3. FEanFNETO [EMR] $H#EDL
4, TLE, FEGE, FRINMREHRITIEAD AT 4 7 EEPIROBER

INLOEGEFIN D, BENA R¥EaIa=sr—Yay] LLERERGEEZ S,

BHHEBRF LROARTICOWTEFEEZ L TRAXTH, ZEEI ERE LEVEM SN, BROHFIRY ZNODHE
hETEmLIEVWERWET,

TARhyYaviEERZEREL, FHEREOEKICSHL T, EECAHAEEZ 7L T LICHET 3.
BESMGBO%), LKR—+(50%)

RE B, DREICBIT28F] R 80(2): 154 HKEE (2010)

F—2 TUFYRE) BFE & [#EOIT-LTrIL—L] BRAXE (2000)

B ¥ (R SBRKEE [RRZOBE] $£65 [ELHFoRE] HKREE (2014)

FEEED, ME—88 (R JBWAEZEAR (FE4hR) BZEE (2005)

AE B [D0FRTOMEFRICANDZRFNMBOREMRE] FIFIFFR No. 2464 (2021)

WEFE - ELKEM [HMOBEEIZREN--/SV T Iy 7ICRZED oMU BERAE(2023)

Tsuyoshi Hondou and Ismael Rafols: "Concurrent Evidence: a framework for using evidence from multiple disciplines"
https://www.leidenmadtrics.nl/articles/concurrent-evidence-a-framework-for-using-evidence-from-multiple-disciplines

RE 5, WEE—HB, #F% B HREE [EXRPERARAIERT 2 [FHEIAFRITICL 28BBET] BTOR
V1 EHE#HH No.5244 (2024)

LR— MEEDT®, BERESRIIZ0EHY.

FE - BBICET 2 REORREIK
*HEME CREL1RAHLY 4KH
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EERE 0 2~ 4 FHE
* R - 2R - ZRBBICL - T2KH

BEDRIRIC, email ETERZTIHENH 5.
272 X3a—F . zhs5qob

REERRAE: @
27 Z2Z23—F: zhsbqob
BYUKEF, ZORETIRY EIF2BEMICOVWT, SEOEER, EFELHCHABREROMREIT>TVWET. BRET
&, RELIA~2BDT7 7V R, RARA Y, A 2) TREETHLEFOME LHIC, EHECWebAR ETIIMSE Z EANTER
WRHTFEY 7 RBBALIEZVWERBWET,

2ok https://www.sci.tohoku.ac.jp/news/20141010-7319.html
TN—TATOERESZ<ITVES, MR 7e/HS0LE, FHEL LI L,

EigHEE 7 7 Ra—F

AFERBR RFLHES] ORBLHEEDD0, RFLHE] bAELETRETIIENLEE L.
BRENTOER - 77— FEICHAWS®, v MERTE /8 3V FHAK T EBH.

BPMRREEE TARELMFRICEE LBRRAF S ANREY K- MiibY £7.
EHAM 2024/03/12 11:28:59

1EUORERBIZ, 4 5SERHOFEAVELTINBE2 Lo TEM T EA2THEL L TVWET, 1BENOBRICHELAIPEREBOERIZ. [#Fx -
EE ICOWTIE 1 5~ 3 0 HOEES L CRERBARE (FF - BEARLY) 30~1 5. [ER RERUVUERK] IC2WTIE30~4 5KEDR
(B LUOERERBAZE (F8 - E84L) 15~0BHTT,
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Year

Course

Day/Period

Credit(s)

Instructor

Eligible Participants
Course code/number
Main Subjects

Course of Media Class
Practical business
Language Used in Course

Course Title

Purpose/Abstract

Goal

Contents and progress
schedule of the class

Grading

Books required/referenced

First semester 2025

Science Communication
Intensive course

1Credits

TSUYOSHI HONDOU

Not specified (For all grades)

SAL-SCI821)

Japanese
Decision-making and science in society.

What qualities are required of scientists and lawyers in court cases where scientific knowledge is required?
Who are the ‘experts’ in the countermeasures against new coronaviruses?

Scientific knowledge is needed in many aspects of society. In various settings, such as administrations, parliaments and
court proceedings, scientific knowledge is sometimes presented in writing and sometimes through statements by
scientists themselves. In these situations, various problems arise not only because politicians and lawmakers do not
understand scientific knowledge, but also because scientists do not understand the nature of social decisions. This is a
universal problem, not only in Japan, but all over the world.

In this class, we will think about the relationship between decision-making in society and science together, touching on
topics such as law trials, COVID-19, earthquakes and nuclear power, which are the ultimate scenes of ‘science
communication’.

This year, we will also touch on issues related to the 2009 earthquake in L'Aquia, Italy, which the teacher visited in
February. After the earthquake, earthquakes researchers were prececuted.

1) The student will be able to present scientific knowledge in an appropriate way in the context of social decision-
making.

2) The student will be able to consider the institutional conditions necessary for the appropriate use of scientific
knowledge in social decision-making.

... Intensive course
Saturday 28 June, 10:00-18:00
Aoba Science Hall (Science Joint C Building)

Part 1: 10:00-12:00
Self-introduction of all participants
Introduction of the current global situation regarding social decision-making and science, using specific examples from
Japan and overseas.

Part 2: 13:00-18:00 (with breaks)

The following themes will be discussed and the necessary conditions for constructive ‘science communication’ will be
considered: 1.

1. what problems exist in scientific court-trials as science communication and what solutions are possible

2. the relationship between the jurisprudential debate on whether compensation is necessary for ‘requests for
economic activity’ as a measure to suppress new corona infection.

3. who are the ‘experts’ in the countermeasures against new coronas?

The specific examples will be used to consider the conditions necessary for constructive ‘science communication’.

The lecturers will prepare for the above topics, but if there are subjects that the participants wish to discuss, they are
welcome to do so as well if time permits.

A combination of lecture and seminar format will be used.

Participation into the class (50%)
Report (50%)

AE ¥, DREICHBIT2RZ] RF80(2): 154 HKEE (2010)

F—2 TUFVRE) BFRE (& [#EOT-LTrIL—] BRAH

B ¥ (R SEHEE [BRZOBE] $£65 [ELHFORE] EHKES

FEED, ME—88 (R JRAEZEAR (FE4hR) BZEE (2005)

AE £ [I0FHBTOMEFRICH DD IRZNMEOREMN] FIFIEFR No. 2464 (2021)

HWEFR - EIEEM [HMOBEIERTEEN -/ T 2y ZICREDIF bV BE@(E(2023)

Tsuyoshi Hondou and Ismael Rafols: "Concurrent Evidence: a framework for using evidence from multiple disciplines"
https://www.leidenmadtrics.nl/articles/concurrent-evidence-a-framework-for-using-evidence-from-multiple-disciplines

(2000)
(2014)
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Last Update

KE 5, WEE—EB, #FELR HFREE [EMXBRLMERARHIFEERT 2 [FHE IR FRITICL 288%T) BIFDR
Y] EZEHFE No.5244 (2024)

Need to refer to material for report writing.

Standard Hours for Preparation/Review per class:
*Lectures 4 hour

*Seminar 2-4 hour

*Experiment, Laboratory Work, and Skill Test 2 hours

Contact may be made before or after class by email or other means.
Class code: zhs5qo5

BREREAE: XM

27 Z7ZX3—FK: zhsbqob

BUKEX, ZORETIRY LIF2EMICOVWT, FEOERR, EFHELEICHAREROMEEZTo-TVET. RET
&, RFEIB~2BD77 VR, ARA Y, A2 ) THAEETHBEBRHFOME LIS, EECWebR ETIEMB I LA TER
WBH FEY 7 ZBBALIZVWEBWET.

https://www.sci.tohoku.ac.jp/news/20141010-7319.htm|

IN—TATOZEMEZTVES, TR/ 2/Hs0 L, ZHELTIEIL,

AERRHEE (RELHD] ORBEHEH B0, [RELHE] 3ALETRHETIIEAZEEL L,
BRENTOZER - 77— MEICBWS Y, v MEETE S/ aAVFHAR% B,

BRRRBFREE CTARELZRFICEE LBPRAFSANREY R—rImbY £

2024/03/12 11:28:59

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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RERRHE BEEHE
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NEFNYVS -J
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RaHE ;iifffh‘:iiﬁi}f:a;d Research Ethics
REBYUHE tEEE ]

FAAEAR 2025F FERTHA. 2025 E R HA

FIEEIER - KfE EhEx

B=

sRoRnLnE Totean esereh e, rocedures, g e

2 0 B2 B EFHAREN KD ONDEMEBFT 2 LRAFIC, EY - EHREARELIERL OKRH DN D HERBEZHERT 2,

To learn how a scientist performs researches

1) 3 (FRIC6 EREEERE)
E2AN. EEERE AREICLZ2FBREZERT 2, B - RBZITRAERE., FAL—77 7L VB, € IRTRICEK
BXxiRET 5 &,
2) Rx—x—®3E (8 AW
RERMEZFRBT 2ICH-> T, HIRFABEE (R2—%—8F: A4, 1 HEE) 2RET 2, RHEIIEROHEICL
VEEI S, BEEEFIIRERSE. FL—T77z7 L VB,

RENE - HELEETE
1) Seminar: Around 6 lectures by prominent persons including non-scientists will be held in the Academic Year. All the
seminars will be done in Japanese . The date and place will be informed by the Groupware. Immediately after each
seminar (lecture), you should make and submit a short report.
2) Starter Research Application: You should submit the Starter Research Application, which shows your research plan for
graduation thesis, to the Academic Affairs Section. Professors evaluate your application. The application is open around

August.
FRAEFE 75 7%/ Evaluation YIHEBL VR L -2 —BFOHAICL > TIT S,
Method Evaluate each short report and Starter Research Application.
HRESLUSEE
B4 EEY H AR H AR ISBN/ISSN ERER|

‘Y IBADIERICE 2,

5, 24315

BRERATE If needed, the Groupware inform of it.

Ei&5t/Contact
TIOHERMIZ, FEEZHOLELTHI VY FFD2ILHTED, Z0HEIR. BF6EINLEICAZ LS ICHET S 2 &,
Seminar attendance may be counted over the course of the academic year. In this case, students should attend 6 or more
seminars in total.

Z o - E5E

AR—=B— « T—REA—HREFHE~ODRFIDBERI AL, AEEPICEBRES LY I0BEMZIISETSZ LidTER
(A%

Because of the need to apply for the Starter/Booster Research Encouragement Award, students may not receive credit
for the Interdisciplinary Research during the same academic year.

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh006/Kmh00601.xhtml 16 1/2
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Subject
Categories
Day - Period
Credit(s)
Instructor
Preferable Participants

Practical business

Course Numbering

Language Used in Course

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Class 1

Class 2

Class 3

Class 4

Class 5

Class 6

Class 7

Class 8

Advanced Molecular and Structural Analysis
elective

Thu.1Period,Thu.2Period

3Credits

TOMOHIRO KONNO,SHINJI KAJIMOTO,SHOZO FURUMOTO,TOMOYUKI OE,TAKAKAZU NAKABAYASHI

X

Y MP PHA511)
YLPPHA511)

This course is designed to help students understand the research methodology which provides insights and
understanding to biological functions of proteins, DNA, biopolymers, biomaterials, and soft matters on the basis of the
principles of physical chemistry. Students will also understand how the methods of physical chemistry are applied to
clarify the structures of biomolecules and to perform quantitative analyses of pharmaceutical products.

Students will be familiar with the fundamentals of the following topics: biomaterials, soft-matters, statistical analyses of
observed spectra, structural analyses using fluorescence spectroscopy, structures and functions of antibodies,
biomolecular analyses using mass spectrometry, bio-imaging using radiation rays, surface analyses of biomaterials,
mechanical properties of soft-matters, bio-imaging using super-resolution microscopy techniques. Students will also
improve their ability to read and understand the papers related to the topics and summarize them as a report.

Date : 5/8

Lecturer : Tomohiro Konno

Theme : Surface analyses of biomaterials

Contents : This lecture provides the surface analysis of biomaterials from viewing point of molecular-designing of
polymeric materials. Students can learn the interaction between biomaterials and biomolecules.

Date : 5/8

Lecturer : Tomohiro Konno

Theme : Exercises

Contents : Students are asked to answer several related questions for deeper understanding.

Date : 5/15

Lecturer : Tomohiro Konno

Theme : Mechanical properties of soft-matters

Contents : This lecture provides the mechanical properties of colloidal biomaterials, hydrogels, nanoparticles, polymer
aggregatesm and so on. Students can learn the interaction between soft-matters and living organisms.

Date : 5/15

Lecturer : Tomohiro Konno

Theme : Exercises

Contents : Students are asked to answer several related questions for deeper understanding.

Date : 5/22

Lecturer : Shinji Kajimoto

Theme : Super-resolution microscopy and its application to biology

Contents : This lecture provides the basic principle of super-resolution microscopy and its application to bio-imaging.

Date : 5/22

Lecturer : Shinji Kajimoto

Theme : Exercises

Contents : Students will improve their ability to comprehension and expression of the basis of super-resolution
microscopy throurh various excersises.

Date : 5/29

Lecturer : Takakazu Nakabayashi

Theme : Fluorescence spectroscopy in biological research

Contents : This lecture provides the basic concepts of high sensitive detection of molecules, proteins, and intracellular
environments using fluorescence spectroscopic techniques.

Date : 5/29

Lecturer : Takakazu Nakabayashi

Theme : Exercises

Contents : Students will improve their ability to comprehension and expression of the basis of fluorescence and
bioscience throurh various excersises.



Class 9

Class 10

Class 11

Class 12

Class 13

Class 14

Class 15

Evaluation Method

B4

The textbook and

reference materials will
be designated at the

beginning of each
lecture.

Date : 6/5

Lecturer : Tomoyuki Oe

Theme : Mass spectrometry of bioactive low molecular weight compounds

Contents : This lecture focuses on how mass spectrometry can be used to qualify/quantify small molecules, such as
drugs, lipids, steroids, etc. The typical ionization, mass separation, and scanning methods are introduced to understand
each principle and characteristics. Students can learn the practical knowledge of mass spectrometric analysis for
biomolecules with various examples.

Date : 6/5

Lecturer : Tomoyuki Oe

Theme : Exercises

Contents : Students will calculate several data using the linear / nonlinear least squares method. Also students will
improve their understanding of the principle of principal component analysis and the relashinship between principal
component analysis and least squares method.

Date : 6/12

Lecturer : Tomoyuki Oe

Theme : Mass spectrometry of biomacromolecules

Contents : This lecture focuses on how mass spectrometry can be used to qualify/quantify macromolecules, especially
proteins. The specific strategies in protein analysis are introduced in terms of ionization, mass separation, database
search, etc. Students can learn recent strategy of protein analysis for identification, quantification, and screening of
post-translational modifications including chemical modifications.

Date : 6/12

Lecturer : Tomoyuki Oe

Theme : Exercises

Contents : Students are asked to answer several related questions for deeper understanding.

Date : 6/19

Lecturer : Shozo Furumoto

Theme : PET radiopharmaceuticals and diagnostic imaging

Contents : PET is a highly quantitative technology for analyzing pharmacokinetics in vivo by imaging with a
radiolabeled compound. The utility of PET imaging is well known as a molecular imaging method which is applicable to
human and useful for medical diagnosis and drug development. This class provides basic and state-of-the-art
knowledge of PET probes and clinical diagnosis.

Date : 6/19

Lecturer : Shozo Furumoto

Theme : Exercises

Contents : Students will improve their ability to comprehension and expression of the basis of diagnostic imaging and
related radiopharmaceuticals through various exercises.

fifteenth-eighteenth

Lecturer : Tomoyuki Oe, Takakazu Nakabayashi, Shozo Furumoto, Tomohiro Konno, Shinji Kajimoto

Special lecture for advanced course : Students select one of the lectures and learn about the latest topics in
biomolecular analyses.

Exercises : Students will deepen their understanding of the special lecture by reading the related reviews and papers.
Students will also improve their writing ability by summarizing the contents and expressing their opinions of the special
lecture as a report.

Evaluation is performed comprehensively based on attendance, submitted report, and a questions and answers session
in exercises.

Textbook and References

EEA H AR H RS ISBN/ISSN ARER
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It is important for students to acquire preliminary knowledge to prepare for class by reading relevant information and

Preparation and Review documents that are commonly available.

On-demand classes in English will be offered if there are applicants for the course. Those who wish to take the class
In Addition should apply to the instructor in charge of the lecture and the Educational Records and Programs Section (pharm-
kyom@grp.tohoku.ac.jp).

Notes
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Subject
Categories
Day - Period
Credit(s)
Instructor
Preferable Participants

Practical business

Course Numbering

Language Used in Course

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Class 1

Class 2

Class 3

Class 4

Class 5

Class 6

Class 7

Class 8

Advanced Organic Chemistry
Elective
Thu.1Period,Thu.2Period
2Credits

NAOHIKO YOSHIKAL,SHINO MANABE,YOSHIHARU IWABUCHI, TAKAYUKI DOI,MASANORI SHIGENO,ATSUSHI TAHARA

ZE LW

Y MP PHA 521 )
Y LP PHA521)

This lecture course will illustrate some of the essential concepts and mechanisms of organic reactions and synthetic
methodology for the efficient construction of drug candidate molecules. Practices of these subjects will help students’
better understanding of organic chemistry and its relevance to pharmaceutical sciences.

BREEDOLFHE L YL SN RISCEDEE 2 BB Y 2 7-HOREBNT 70— FEE ZOARLFHNER D
DERNOERZRERELT S,

Date : May 29

Lecturer : Masanori Shigeno

Theme : Selective functionalization of aromatic and heteroaromatic compounds

Contents : Aromatic and heteroaromatic compounds are very important structural units in medicinal chemistry. In this
lecture, students will learn various methodologies to functionalize aromatic and heteroaromatic compounds selectively.

Date : May 29

Lecturer : Masanori Shigeno

Theme : Practice

Contents : Practice of using various methods for construction of poly functionalized aromatic and heteroaromatic
compounds.

Date : June 5

Lecturer : Naohiko Yoshikai

Theme : Transition metal catalysis

Contents : Structure, bonding, and reactivity of transition metal complexes and their applications as catalysts for
organic transformations, especially those relevant to the synthesis of bioactive compounds and pharmaceuticals.

Date : June 5

Lecturer : Naohiko Yoshikai

Theme : Practice

Contents : To improve analytical and problem-solving skills through practice on mechanisms and applications of
transition metal-catalyzed reactions.

Date : June 12

Lecturer : Naohiko Yoshikai

Theme : Heterocycle synthesis

Contents : Methods for the construction of pharmaceutically relevant heterocyclic compounds from readily available
starting materials, including classical condensation reactions as well as modern catalytic reactions.

Date : June 12

Lecturer : Naohiko Yoshikai

Theme : Practice

Contents : To improve analytical and problem-solving skills through practice on mechanisms and applications of
heterocycle-forming reactions.

Date : June 19

Lecturer : Masanori Shigeno

Theme : Functionalization of unreactive chemical bonds

Contents : Direct functionalization of C-H and C-C bonds is important because it enables a straightforward synthetic
route from readily available substances to target products, which will be explained in this lecture.

Date : June 19

Lecturer : Masanori Shigeno

Theme : Practice

Contents : Practice of understanding various methodologies utilizing unreactive chemical bonds.
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Class 9

Class 10

Class 11

Class 12

Class 13

Class 14

Class 15

Class 16

Evaluation Method

EE2

Each lecturer will
introduce the textbook
and/or references for
the content of his/her
lecture.

Preparation and Review

Date : June 26

Lecturer : Takayuki Doi, Atsushi Tahara

Theme : Introduction to theoretical calculations

Contents : Theoretical calculations play important role for designing and analyzing new drugs. In this lecture, students
will learn and understand fundamental theory of molecular force field calculation and molecular orbital calculation.
Students will also learn minimization of energy of compound by structural optimization and conformational analysis.

Date : June 26

Lecturer : Takayuki Doi, Atsushi Tahara

Theme : Practice

Contents : The practice using SPARTAN aims to improve students’ understanding of the above issues.

Date : July 3

Lecturer : Takayuki Doi, Atsushi Tahara

Theme : Application of theoretical calculations

Contents : In this lecture, students will learn frontier orbitals (HOMO and LUMO) by using molecular orbital
calculations and their visualization. In addition, students will understand analysis of transition state structure.

Date : July 3

Lecturer : Takayuki Doi, Atsushi Tahara

Theme : Practice

Contents : The practice using SPARTAN aims to improve students’ understanding the above issues.

Date : July 10

Lecturer : Yoshiharu Iwabuchi

Theme : Stereoelectronic effect

Contents : The concept of stereoelectronic effects exerting on organic molecular conformation, reactivity, and
selectivity will be explained.

Date : July 10

Lecturer : Yoshiharu lwabuchi

Theme : Practice

Contents : The practice of understanding and predicting chemo, regio-, and diastereoselecitive reactions to improve
students’ skills.

Date : July 17

Lecturer : Shino Manabe

Theme : Glycochemistry

Contents : Glycosides and glycoconjugates play important roles in biological events. Structure and chemical synthesis
of glycosides/glycoconjugates are explained. In addition, medicines based on glycosides will be shown.

Date : July 17

Lecturer : Shino Manabe

Theme : Practice

Contents : The practice of synthetic strategy of glycosides and structural analyses will be conducted.

Evaluated by final examination (80%) and class performance including exercise (20%).
Textbook and References

EE4 H AR AR E ISBN/ISSN BEriEs|

Students should try to gain relevant basic knowledge about the content of the lecture  beforehand. After each lecture,
students are encouraged to study further to deepen and strengthen their understanding of the content.

26



On-demand classes in English will be offered if there are applicants for the course. Those who wish to take the class
In Addition should apply to the instructor in charge of the lecture and the Educational Records and Programs Section (pharm-
kyom@grp.tohoku.ac.jp).

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject
Categories
Day - Period

Credit(s)

Instructor

Preferable Participants

Practical business

Course Numbering

Language Used in Course

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Class 1

Class 2

Class 3

Class 4

Class 5

Class 6

Class 7

Applied Bio-pharmaceutical Sciences/Special Lecture in Pharmacy II*
Elective/ Required*

Thu.6Period

3Credits/2*Credits

NOBUYUKI TAKAHASHI,MASAMITSU MAEKAWA,YOSHIHISA TOMIOKA,SHOZO FURUMOTO, TAKAYUKI
DOI,MASAHIRO HIRATSUKA

O

Y MP PHA 562 J
Y LP PHA 562
Y PH PHA 7 12 J*

BAFE
NEANBRZETHET 25A. REBOF VTV FEEH)

In this course, students will understand ethics, basic knowledge and technique that are required to carry out clinical
research and clinical trial.

Students understand the significance and the strategy of clinical study and trial in human.

Date : 4/10

Lecturer : Takahashi

Theme : Pathogenesis and Pharmaceutical Treatment of Preeclampsia

Contents : Preeclampsia (PE) is a severe form of Hypertensive Disorders of Pregnancy (HDP), and is one of the leading
causes of pregnancy-related maternal and fetal death. This course discusses pathogenesis and treatment of PE.

Date : 4/17

Lecturer : Doi

Theme : Organic Chemistry & Medicinal Chemistry

Contents : Organic compounds are often included in pharmaceutical products. This lecture features basic organic
chemistry from the point of view of medicinal chemistry, and drug discovery based on molecular structures.

Date : 4/24

Lecturer : Furumoto

Theme : Development of PET radiopharmaceuticals for clinical use

Contents : Positron emission tomography, PET, which uses a radiopharmaceutical labeled with a positron emitter, is a
useful in vivo imaging technology with high quantitative sensitivity and is available for both small animal and human
imaging studies. To develop a new PET radiopharmaceutical is helpful to advance development of imaging diagnosis,
pharmacokinetic and pharmacodynamics studies, and proof of mechanism of action. In this class, students learn about
a development process of PET radiopharmaceuticals including a molecular design, preclinical evaluation, safety tests,
and actual clinical usage.

Date : 5/8

Lecturer : Tomioka

Theme : OMICS research in the field of pharmaceutical health care and sciences

Contents : OMICS is expected to be applied in various fields, but it is particularly applicable to the personalized
medicine by biomarker search and pathological evaluation. In this lecture, | will focus on metabolome analysis and
outline the usefulness of comprehensive metabolite analysis in blood, urine, and tissues.

Date : 5/15

Lecturer : Tashiro

Theme : Ethics of clinical trials

Contents : Well-designed clinical trials are essential for drug development, but the methodology of clinical trials
creates its own ethical challenges. This lecture provides an overview of the international debate on ethics of
randomized controlled trials.

Date : 5/22

Lecturer : Ikeda

Theme : Overview of Drug and medical device development

Contents : To be used in clinical practice, newly developed pharmaceuticals and medical devices need to be approved
by Ministry for Health, Labour and Welfare.

The aim of this course is to give an outline of the way of thinking about securing efficacy and safety which are required
for application for approval.

Date : 5/29
Lecturer : Goto
Theme : Organizational efforts to support proper implementation of clinical research



Class 8

Class 9

Class 10

Class 11

Class 12

Class 13

Class 14

Class 15

Class 16

Contents : Clinical research is necessary to realize better medical care in the future, and its proper implementation is
strongly required. This lecture will outline the management system and efforts that systematically support the proper
implementation of clinical research.

Date : 6/5

Lecturer : Maekawa

Theme : Clinical testing initiatives for personalized medicine and development of novel biomarkers

Contents : Personalized medicine based on clinical testing of patient samples can maximize the therapeutic effect of
drugs and provide significant benefits to patients. This presentation will outline the development of TDM methods for
personalized medicine and the development of biomarkers for the construction of new diagnostic methods, and present
some examples.

Date : 6/12

Lecturer : Obara

Theme : Pharmacoepidemiological Study and Clinical Trial in a Digital Society

Contents : The Digital Agency was inaugurated in September 2021, and a priority plan for the realization of a Digital
Society was announced in December 2021. We would like to discuss how the safety evaluation of post-marketing drug
gs and drug development will change as the shift to Dx is further accelerated, using actual examples.

Date : 6/19

Lecturer : Yamaguchi

Theme : Statistical thinking and interpretation in evidence-based medicine

Contents : In this lecture, students will understand the role of statistics in design, conduct, analysis, interpretation and
reporting of medical research, and recognize the importance in creation of evidence.

Date : 6/26

Lecturer : Suzuki

Theme : History and next generation of cancer therapy

Contents : The class will focus on the history of anti-tumor drug development and the new modality for cancer therapy
including antibody and peptide drugs.

Date : 7/3

Lecturer : Matsui

Theme : Support of clinical research and clinical trial: Roles of CRC

Contents : The cooperation of clinical research coordinator (CRC) and other supporting staff is essential for conducting
high-quality clinical research and trial. In this lecture, students will learn about the role and responsibilities of the CRC.
In addition, we will introduce our support experience of investigator initiated registration-directed clinical trial which is

planned and conducted by physicians themselves targeting pharmaceuticals especially with high medical needs.

Date : 7/10

Lecturer : Baba

Theme : Basics on antibiotics

Contents : Promoting the appropriate use of antimicrobials is essential to address the global spread of antimicrobial
resistance. This lecture will provide students with fundamental knowledge necessary for the appropriate use of
antimicrobials, including their mechanisms of action, spectrum, and principles of dosage design for each antibacterial
agent.

Date : 7/17

Lecturer : Takayama

Theme : Evidence of traditional Japanese Kampo medicine

Contents : Kampo medicine has been widely used in the clinical settings. Clinical and pharmacological evidence of
Kampo has been constructed in the last decade. In this lecture, we learn the application and evidence of Kampo
medicine.

Date : 7/24

Lecturer : Hiratsuka

Theme : Personalized drug therapy based on pharmacogenomics analysis

Contents : Pharmacogenomics (PGx) is the study of the relationship between genetic diversity and drug sensitivity, and
it is an extremely important field for avoiding the occurrence of serious side effects of pharmaceuticals and selecting
and adjusting the dosage of the most suitable pharmaceuticals for each individual patient. This lecture will outline the
current state of knowledge regarding PGx, clinically important examples, recent trends in the clinical application of PGx
diagnosis, and the future of PGx analysis.

% 16[E~18[H

HEF : kE

B BE E17. TH BT, BB #A

FHik R

BB : FrmisliEE

WA EROFIEROFLI LEROH 2L 0% ZHE L. BAMAR. BARHRICET 2RMOMEEZFZV. TOARE LK

—h&lTEEDD,
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Evaluation Method HE L LR— A ERICFHET 5.
Textbook and References

EE2 &4 HRRAE HhRE ISBN/ISSN ARES!

Preparation and Review

CHRE - BEEZPLEENTIEET 5,
n Addition A TARTT = A—LBETTRA Y b EZWM-THOEFDZ &, (PEFEEBERSR)
CHERRAVIA VU TLEA LRETERTE, 4TV FHEOREILE,
- EEEISRIER I & R,

If there are students who wish to take the course, an English on-demand lecture will be provided. Those interested

Notes should contact the course instructor and the Academic Affairs Office (pharm-kyom@grp.tohoku.ac.jp).
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Global Bioethics

B 28y

TARE—

R - @k ERE3BR B=E BEBEELIEY IRBRE
F#EE

tEEE ] A E— LE B AL AR B K2 RE R ZF BX

IRFE

WHRIA—R - FR (5 -

#)

ERESE HAFE

BEF YT AAL-OAG512)

AT 4 TIRERE

FTEREMA

RET—

-

REOCENLHE

EWEICHBT R4 BRBEICH T 2HEPNEZ ICHMN, EHICEDLIHNERNECRERZES.

Through ethical reflection on various issues in the biosphere, students will develop the ethics of scientists and engineers

engaged in life sciences.

A, EYBHZ L TN 2R ESCERR - REZEGBELER 5L, BLEFIRIEDBELRAL, HFELCEZLELLZEF
D, I oL EP’ESEOF TIHRENICETET 27-01C1%, EHBEO—8L L TOEERMESL - FEOHELELEE
LREBEARD LN D,

HEILBIET7AT7HA TV ROEELRER, Z L (ER-BE BBMEOFIMLEZERL LT, BEORELBE AE
DREE~DES LZBEBEYDORE-FAZES BFOEB LRI [EHBEOBEICOVTERS.

Considering humanity, biological groups, ecosystems, and their surrounding environments, agriculture and agricultural
science have a history of coexisting with the biosphere. To achieve sustainable coexistence within the biosphere,
agricultural researchers and students must develop sound ethical principles. These principles form the foundation of
agricultural sciences. With the rapid advancements in life sciences and the increasing severity of resource,
environmental, and food problems, we must reflect on biosphere ethics as the cornerstone of agricultural sciences. This
is essential for environmental protection and restoration, contributing to human development, and preserving and

utilizing diverse organisms.

HENEE, REGRE, £HHRE NMF77/09—

F-7-F social responsibility, environmental ethics, life ethics, biotechnology

EREOBEICOVWTOERZEL T, BIRRE ARRRICTFET 2 RPRIE R -0

RERR - HELEETTE

ZORIE IEClassroomZ{EA L THERER L ERBRERELET,
72 2a—NKlx 24zxcs6 T,
Classroomic7 7R LTI7 52— FEADLTLEE W,

1LEGBEREFR D512
A scope of biosphere ethics

2RFEOHENEMT
Social responsibilities of the scientists

3. 77B8TaRYy—niHiR
Food and agriculture seen from agroecology

AEYMERSREEICH T 2RES
QOutlook on ethics in the animal food production

5. A\ LB D iR
Ethics for human-animal relationships

6. BFEMERORE L EEFNAICET 2 HE

Ethics for conservation of marine bioresources and its utilization

TEEGTFHEBMAEYORK : VR ENZT 4y b
The present situation of genetically-modified (GM) crops: for understanding of their risk and benefit

BEELTE L MENHEDEMN
Trends in agricultural production and ethical consumption

https://unipa.bureau.tohoku.ac.jp/uprx/up/bs/bsa001/Bsa00101.xhtml 34

HCEREZHICOT S,
FBOREFE Through ethical consideration of the biosphere, students will develop the research consciousness and attitudes of
scientists and engineers who contribute to environmental conservation and human development.
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9IEMLIHRMERLICET 2 EWRE
Bioethics for Biodiversity Conservation

10.2 MLy h bEZ ZBIEME

Environmental Problems Considered from the Perspective of Social Dilemmas

1LEBRHY L v hoE R D RERE

Environmental Problems Considered from the Perspective of Moral Dilemmas

REMEREOVRESE Zo |
Ethics of Life and Environment Part |

134BEBEOREE Zoll
Ethics of Life and Environment Part I

lAgrrOEE Z0|
Philosophy of Agriculture and Food Part |

I5L.BLBOEEY Zoll
Philosophy of Agriculture and Food Part Il

UNIVERSAL PASSPORT RX[3]

LHEOBUULDOHEERICLR— MREZKRD BEZHET S, LER-MIEAONT—YBICIELT 2HEHIRS
L, 2O R ERXBREFOTFERZAHOE TIHET 2.

&AL Attendance of at least 80% in all lectures is required, and report submission is mandatory for grading. Reports will be
graded by the instructor for each assigned theme. The final grade will be determined by combining the average report
score with other factors, such as class participation.

. BHica L

SHE [RE 23T

HRFES Nothing

. ZNENDEERTERT 5.
1EBLUSESE . ) - )

BHELLUSE References and materials will be indicated in each lecture.

o . HEEIMED--RIC, AL EFLDHTLR—-MEED#EFE L TH L.

BEBmALE - ’

R - RERIRE

%

=0

After the lecture, please summarize what you learned and prepare to submit your report.

BEORO : AHE— (BERHESE) e-mail: keiichi.ishii.cl@tohoku.ac.jp
BEANRZICOVL T, FELSHAICHERDZ &,

Contact : Keiichi ISHII -Environmental Economics Lab.

Please ask the corresponding lecturer about the content of each class.

2023/12/26 16:46:46

1BEMOFRERNBIE, 45BHOFBERELTIRNBTE L > THRTHI L2 IZEL L TVWES, 1BMOBBICHELRZ2FEREOBRIEL. HFx -

HE] ICOWTIE1 5~3 0 FH0IRES L RERBAFE (FB - BBAL) 30~15KH. [ER EBRUER] [C2LWTIE3 0~4 5 KR
EBSURERREARE (F8 -

BB E) 15~08MTY,

https://unipa.bureau.tohoku.ac.jp/uprx/up/bs/bsa001/Bsa00101.xhtml 3 5
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BORE

General Assessment Science of Agricultural Product and Food

28y

U % BEELIE S XFEIHEER

it
il

ik
okk

B BE: E BE PH A8 27 2 2K B R KFHE

HAFE

AAL-OAG505)

BEY - BROGRELR L MICRETHIDER & ik
Theory and practice on quality and safety evaluation of agricultural products and food

HAETIIEORLICEAL2EWCEINICELIEFIERL. KEAMEICA->TWVWS, HANICIZEROERE O
BILKICHEL, Hi—LE-ZL2BEREORELEENKRDONTVWS, RERTIE. DHEOERSR - BEVE LIUOMISEO
B LREMICET2ERN OERE TORNFEL TN OHMEERRT 5, I oIS, HAETORR - BEYH LUMT
BORELREMTEBOREREFEARLITOVWTHHERT S, T LT, BHINE MY IR EEAT, SHERLTTER
ERD D,

In Japan, accidents related to food safety and cases related to morals occur frequently, which has become a big problem.

With the expansion of international distribution of foods worldwide, it is required to formulate and implement unified
safety management regulations. In this lecture, we will explain the knowledge from the basics to the practice regarding
the quality and safety of foods, agricultural products and processed products in Japan and their evaluation methods. In
addition, the current status and measures for quality and safety management of food, agricultural products and
processed products in other countries will be explained. Then, select the topics explained and deepen the discussion
among the students.

B & KEY. BER NMIRR. REHE. BOoReE. CODEX. HACCP, RHlxE, HRR - BEE
Agricultural, livestock, and fishery products, Food resources, Processed food, Quality evaluation, Food safety, CODEX,
HACCP, Regulation, World food/agricultural circumstances

B -E - KEPEEODBERBLUVUZONMIBERORER O FICEL2UOERS O EK X CORFMIER. EEH. #FH
EoRRE EMREV. BHHOBRAIMERB TE. BROFHEE L REEORIZNHIMA AR E R38N ZEET 2.

You can acquire a wide range of the latest information such as scientific information from the basics to practice of the
quality and safety of food resources such as agriculture, livestock and marine products and their processed foods, legal
regulations, and the current situation in other countries, and food evaluation methods. And acquire the ability to make
scientific judgments on safety.

FBLIE: A bAZyvay (BHAEELR

Introduction

F20: BoReLRL FEHE=HR)

Food safety and security

F3[E : BRORSERARMOME (BHEEHR)

Science for food safety technology

FAE  EEFEREZEMICL 2 (LERRER)

Genetically modified crops

5[ 7/ LRERITICE 21FY (LsRFTHIR)

Genome editing crops

FolE : BEYORSME (LREBHIR)

Safety of livestock product

F7E:HL-A-BHLOCZONIRORE LGk QUEEEHIR)
Quality of milk, meat, eggs and their products, and its prospective development

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 36
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B8 KEWEH 2EFES LUVEROREESSF CFAFIBHHIR)

Case studies of food poisoning and accidents involving marine products

FEOMm: KEMICH I 2HEEESLUORAL X7 L CEAFEHD)
Hygiene management and certification system for marine products

$£100: BRESTHRORKRE (SRBCHR)

Food safety policy

F11E: BREREHEEERR (BARBCHR)
Food labeling and consumer behavior for foods
F1200: BRELMEY L RERN (&F2EHR)

Harmful microorganisms in foods, and inspection methods for food pathogens

F130E: BRREEEIXT L  HACCP L Z0EE (£ F AR
Food safety management system: HACCP

Fl4mE:FELIL—-TOTm (RETEY)
Presentation and discussion for first group

£15@E:H2/L—-TDOH (RETEY)
Presentation and discussion for second group

BRI

EHFEE
BREBLUBEE
RERENEE
R - RERIRE

5%

EEN=Rb

HERZKE LR— P bRITIL—TITHINTOBREEREK (N7 —RAV MILBTLEYT—Yay) [Ck-> TEHET
%, LE—FE, BEXRONBTEFEDLTIL—TEESE, HEOBBERERRICEEL TOREDIEZZ VAR
HACE > TFHET %2, HEREKE LR— Mo MICEERROZN T NOFHESIE 1220, 505 £ V30%TH %,

EERFABRFKICBN T 2EEARICOVWT, F—T7—FZ2ZFICHLTE. BRNEICBOTHOHERICRT,
FERBRICEN £ 13RHT B,
RERFOERICEL CE. REFOBINLBENFZEZEET 5,

(1) #74277— (ZHEEOBENAZEEMZER L TRELXED ). BRRUVEBREED 7010, BERTHRE
LYBOHARETT 74 RT 7 —%& 5.
(2) REHE : BEHE=Z  E-mail address : atom@tohoku.ac.jp

2023/12/26 16:46:39

1BEMOFEERNBIE, 45KEOFBELELTINBEZL > THRT I L2BELLTVWEY, 1BEMOBBICLAELRZFEBREOBRIE. #HE -
BB IOV TR 1 5~3 0RDIRES SRERMAZE (F8 - B84L) 30~15KH. [ER EBERUER] ICOVTIE3 0~4 5 KHEOE

EB L RERBNPE (FE -

EERE) 15~0BETT,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 37
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= HRE. BEHE

KIC-SUD625)

"HAEE
Japanese"

"FER A BE AR |
Sustainable Development I"

" AIA—XOBEMNEHEIFUTOBEY,
1) FEEEATREME. FHEATREABAR R U2015F O EER AR TRIRI NS A A MR EZICOL T, ZHEICE BaM
RT3,
3IDD Ry I ERS, TNTN, FAFKIEI. $FICARBARIE (ODA) ICBEL TEY EIF 2, B REHOBEIC Su
<
2) k@300 by JEEREMTOY 0 FOBRRICOVWT, FEEORHESD D, ERISZO2DFEY 712D
APRETVEIHNPEREBIOVTDOEBRERES,
This class is introductory course to aim at:
1) providing the applied students with basic knowledge of sustainability, sustainable development and SDGs which
were adopted in the UN General Assemble in 2015. Those three topics are addressed in the context of development
assistance especially focusing on Japan’s Official development assistance (ODA). The outline of development assistance
is also coved in this class.
2) making the students aware of and familiarizing with:
factual situation of the above mentioned three topics in the frontline development assistant projects: What is going on
and what is reality about the three topics?"

"ARA-ZETRICZEERIUTHIEOND ¢
1) FEGERIREME. FRmATRE B R SRR LR ERE, SO ICHREOESE, BEIns 985,

B, RMORAREOBEEICOVTOFRVERE

2) B (Sfralsett. HEmRAMRE, BRUEAMAREERE 320y 71220 TORERH

3) EE32D hE Y ZIDWT, ZHEBRSOHERIEE

4) FERATREMICOVWT, REBEBBOE - E VR XEAOBEROER

5) #me LYYy TF—v avoiiiont,

On the completion of this class, the students are able to:

1) have deeper understanding of development assistance situation such as history, priority area and issues in addition
to sustainability, sustainable development and SDGs.

2) identify the issues in development assistance related to sustainability, sustainable development and SGDs

3) formulate own concept on sustainability and sustainable development

4) have a base of application of sustainability to own field/expertise and/ or businesses

5) improve their discussion and presentation skills"

"HE COREIF, ER OEH. BELTIORBROTLEYT Y a vtk ERT S, BRIIAXE TN, FHEED
Z—XAPERBICLVEETOER, ERDBOMNICITS,

This class is organized by lectures, discussions and mini research(lab)/presentation. The lectures are delivered in
Japanese but depending on the registered students need/request, partly English will be used."

HAZYR%TS HBBEOBNCHE, R7Ya—)b, FE B/ 7TLErT—ya v oFfBesiEHEo A EIES IC2
WCEAAT %5, I oIC, FEEAREABARICO VLTIV RS EREER L LT, ¥R, IabbiFRrlgEch L KRZ@BN
I 5, The class outline will be explanen
including objectives/goals, schedule, components, assignmentsmini research and presentation and grading. In addtion
to intorduction of this class, before addressing sustaible development, opposit concept(unssatainable development)
cases will be presented as a preparation step.

CBBETSLE YT av0iH0ER O EIROER. R SRAEEICE T 2ZBEOELFEICOVTET Y
a

Overviewing in class presented references/reports to select the theme/topic and consultation for

theme/topic selection with the instructor, hearing about the registered students' specific interest and topic"

SDGsIZB8¥ % VideotRES Watchign VIDEO
related to Sustainable Development and SDGs

"BEF L BREBOHE(ES, RFO LUK, EBE. EBHEE. BES)
Overview of Development and Development Assistance: history, recent trend, present
situations (aid volume, aid agencies, issues etc.)"
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REOBECBE-S

REOBR CHE-6

BEOBMN LBE-T

REOECHBE-8

REOBECHE-9

REOBENEHME-10

REOEMNEHME-11

REOBENEHME-12

REOE EHE-13

REOEN CHE-14

BEOBM LBE-15

BREOB CHE-HR

R - RERIRE

BRAEET 77 i

PHELLUSEE

RERENEE

Z Dt

"FEETATRE & I3, FRE AR AR LR AR AR EBEOME (MEDBR)
Overviews of sustainability discourse, sustainable development and SDGs including their relations."

SDGs: #ZIRDER 173 — /)L & MDGs & DB, SDGs: background
of the adoption by the UN Assemble, 17 goals comparing with MDGs (Millennium Development Goals),

"SDGsICESE L 7ZJICAD 7' AY = 7 F DEBEHBEN & &R
Case introduction and discussion using JICA’s development assistance projects related to SDGs"

"TLEVTF—varvoti, TLEVYADIXZTA RO Y ADR
Preparation of the presentation including how to make good power point slides for the presentation”

"BENT — < %R VER (Prosand Cons : ERER AR R. Z0EH) |
Discussion on the specific topic(Pros and Cons). The topic will be selected with the registered students with assitance
from the instractor"

"SEEICLDTLEYT— a v EER(Mini research and assignment & B3E)
Presentation and discussion related to the mini research and assingment)"

Rt -Ditto- @.L

"FRARRE—D—IC K 2R FHRATRRARKICEEL2EEEITo TV 2 HEPIRE 1B
Guest speaker’s lecture in specific field related to SDGs"

4> 77 &SDGs

Infrastructure and SDGs
ERNDSDGsICBIF 281 & £ 55 SDGs policy and activities in Japan including Disaster Risk Reduction

"HROF LD (Rapup) FblRY HABROGRA
Wrapping up and reflection of the class Explanation of the
take-home exam

BHIBYHBRE LT, 200/~ b TRRINDER—/X—DRHB(ALTHHREAN), 1. R ARARICET2ERTELA
HEHRT L0, 2. BHEOT—< - by ZICEAL T, FRAUEAFAEOBEIANSBENDEREZRERNSL D  As a take-
home exam, the registered students are required to draft(within 5 pages of A4 paper) the paper about 1. knowldedge
obtained from this class, 2. express the opinions for the specific theme/topic

"HE - BESM 10%, R 50% (FELREELI0%. 7LEYoEiMi20%. X714 KORER20%) HixaAE 40%
The grading of this class will be based on the attitude, individual presentation and individual term paper with the
following distribution

1) Attendance and homework assignments: (Positive attitude to course works) 10 %

2) Individual presentation 50% : This presentation will be evaluated by the presenter’s voice/attitude (7 & BEE)
such as eye contact (10%), presentation skill (20%) and power point slide contents (20%)

3) Individual term paper (take-home test) 40 %( max 5 pages with figure and chart)

To pass this course, grade points more than 60% is required. 608U LA AR

"# Rl |34 L There are not specific text books.
SEERNIIRE TR T % Related references are handed out in class.
BL, 75 b5 MREZEIZRTH < T ltis recommended the students take a look at Brundtland Report “Our
common future” referring to the web:

http://www.un -documents.net/our-common-future.pdf
TLEryT—2aryBAOERIL JICAREEVCICAOAHR—/—FHEAME (B2 LD RETRNT ), Forthe
theme selection of the mini research and presentation, the students can use the JICA reports or literatures related to the
class subjects which will be introduced in class Session 2 and Session 9. "

"HREB L UE BB OREKDER
Homework assignments and preparation for your presentation”

"D RETIE. BROAROTRBICEETWS Z L #ER L /25%8AThis class gives more priority to practical case
knowledge about development projects rather than theories.

2) TEBAICER L2 Y ERICSNT % 2 & A #EEStudents are required to actively take part in class for discussion and
presentation.

3) L DHEFPICREER LM Specific background or experiences are not required

4) LY TF—v 3 vIE—A300. FHELEHICLYFEET B In Session 10 and 11 each student will have 30 minutes for
the presentation but time allocation will depend on the number of the students, presentation time will be shortened.
5) IBEEE 3FEIT S, Flexible class operation can be taken: a little modification of lecture and discussions is
possible during the class.

6) 1EA »3MEIZ0nline TEMEDFE. URLIZFE& @IS 5, First day's three sessions will be conducted by online.
Necessary URL will be informed.

7) SEERILEICIG CERIT %, The reference material will be printed and hand out depending

on the necessity.



8) BE : ZORETIE., BEEERLAMCELKLEELIY LIF5, BFREREHONLDHLICRTHECZ L, EREROD
TARTEIKHEOBERTHBLAWI LD H D,
Important notice: The lecture will talk about other topics which are not shown the lecture material. The lectures may

not cover the whole contents of the lecture material. Due to the time limit of the lecture, the registered students strongly
required to read the lecture material provided before starting the class."

=0

1BUoRERBIE, 4 5BMOFEELELTINTZL > THRT I L& BELLTVET, 1BEUOBRICLELLI2FERBOBRIE. [#HE -
EE] IOV TR 1 5~3 0 FRICIRES SURERBNARE (FB - BBAY) 30~15KH. [ER EBRUER] [COWTIE3 0~4 5FHOE
EBLRERMNZE (FE - BEBL) 15~08HETY,
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BEOBM LHE-1

REOBER EPE-2

REOBR EHE-3

REOEN CHE-4

REOBE EHE-5

REOBK CHE-6

REOBE EBME-T

REOBK CHE-8

REOBEI EHE-9

REDBK EHE-10

REOBR CHE-11

BEOBM EHE-12

RERFFIRE-ERSUEAAREMNHE (MC)
2B

fals E=. HLHE

KIC-LIN604E

"3EEE (2025) /BANEE (2024)
English (2025)/Japanese (2024)

KESEILRERE
X The class will be held each year in English or Japanese alternately"”

O
IRIBBURER | / Environmental Public Policy |

"RRETIE. BAROREBROBREEREZFVEY, BALLE Y ZICBAT2ERFROH L. EERLTOT 4 X H
yyaveiTZLEVICEY ToI0REEZEY THTLWE Y, ERNABENET THRBRNICERBERICH T 2BR %R
b, FEOFROWRCEYE BBEHZET, ABE, BE NPOE) IIoATE7,

This class aims to provide students with a wide overview of the latest theory and practice of environmental policy in
participative and interactive manner. Basic concepts of each issue will be briefly presented by a lecturer in their
historical and practical context of Japanese environmental policies. Students are expected to make a short presentation
and discussion about their choosing a question of topics. Students can get a good provision of their future study and job
(including job hunting; government/ local government, company, NGO etc). "

"RIBBEO by 7 ICE L TEANABNEEBRES L, £, REEROIRERRICH > Td, BRICMR T,
BERAT—IFLE— (FEBRE) FLOREIBETHDI I LZ2BRTI L, ZoLT, ¥k ERICECER
&, % NPOLETREBREEERT LI ENHo7) ARERDLVTZLETH, WRTEH LI ICERI DL %
BiELEY,

Students are required to get basic understanding in each topic of environmental policies.

Then, students are expected to understand the necessity for consensus building among stakeholders in order to make
and practice environmental policies in addition to the theories of environmental policies. Also, students are expected to
get acquired how to practices of making environmental policies for their future study and job."

"ELREBEREMRETRIC. BEBROBR/EEERICOVWT, HLEy 7ML THES,

The lecture focuses on wide range environmental policies and students learn the theories and practices of environmental
policies. "

"l EEABEN. A bEXITav

Intduction (to decide which topic as you want to present from next classes)"

"2 BREBCROERE., BEEBROFE. REBKOIE L GBFRK
History, approach, methods and how to build and get consensus on environmental policies"

"3 ANEME., KRHEEE, ABEENE
Pollution, Minamata — diseases, and Asbestos"

"4 BIBTEZAVMNEE (BN - 7Y TER)
Environmental assessment (in national and Asian countries) "

"5 B - o - A OBRB EREBEE (EICSDGsEROEE)
The role of government, business and local (especially in era of SDGs) "

"6 LFEYMEEEBCR
Chemical management"
"7k K& - BIEFENR
Water, air, soil management"

"8 EREEYHE (I

Waste management

"9 UYAZIVBER (BFBOY YA 7 IVEHIE)
Recycle laws and policies"

"10 EX/HE - BARERREBR
National parks and nature consevation"

"11 EYEHREREEE
Biodivercity policy"

"12 REEHEES

Internatinal climate negotiation "
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REOBER EHE-13

REOBM EHE-14

REOBER EHE-15

REOBK EME-HR

R - RERRE

FAREFAE 5

FHELLUSEE

RERBBALE

Z O fth

EH B

"13 BRHEBGR

Tackling climate change; decarbonization in city "

"14 BEBRREHH GLEXES) BK

Internatinal environment cooperation and aid for developing countries "

"15 FEICLDZSLEVHEEK FLoH
Presentation by students and feedback through whole this lecture"

"WELTLEY LR—bTiHlINET, TLEVPLR-FORRER. REMBEICE T2 2L THNIEEANICBEHT
+

Attendance, presentation and report are evaluated. Students can choose contents of your presentation and report freely
within environmental issues.”

R - BEHRK (FLEryTF—v3yv) 60%
LHE—F 40%

Attendance and Presentation: 60%
Report: 40%"

"B I EBBRORNIC, BEHOA N TEAINET, ZOEHISEXIE ELVBRERIIERINDZ LBV ET

Printed material for class will be provided for students from lecturer by email.
Some other papers and books are to be announced in class."

"BERERTLEYELE- FOER, BREROHPRLEEZSEICIE LT

Preparation for your presentation and report; checking the website on the Ministry of Environment in your country and
Japan."

"RPEDEIANKFERIETERLERT LIS, BETF—LRBREERZZDD, THTIv IBERABICEEESRL, XKLL
EEMICERDIERICLEZVEEBR--TLEITOT, HEIBYREAARZIITEBROICSMLERL TS 2REDESA
EHERFBLLTVWET, RAA 74 X7 7—EHY) FHAD, REKRTRICERCHEZXZ LE-VWARSZMAITET, £/, #f
EDBIEHADA—ILT FLRE, —BRIOBETHEALET,

The class will be delivered in not only academic but also practical and enjoyable manner with discussion and negotiation
games for the success of your career after graduation. Thus, please attend and contribute to the class positively. In
essential, the lecturer does not have office-hours for students but after the class the lecturer will be available for asking
questions from students and talking. Email address of the lecturer for contact will be shown in the first class. "

1EMOFEENBIZ. A5KEOFBELBELTINREZL > THERTHILE2FEELLTVWET, 1EMOBRICLRELL2FBREAOBRIE. [#EE -
HE] LoV TR 1 5~3 0 MORES SORERHAFE (F8 - BEB4AL) 30~158M. [ER XFRUER] 2L TIE3 0~4 5 FKHEOIF

b L UERERBNFE (FE -

EBLEE) 15~08B/ETT,
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BEHE
KIC-EDU626)

HAFE

BiEage it 2 nfl Y F2BE THEEXS/ESD  Environmental Education/ESD to nurture creators of a sustainable
society

Bt E DR FABE T REANB L AN ERIERE ©H 5ESD (Education for Sustainable Development) D
RVUHKEOEL, BAAOBRZMET 2, SOICHAORERE/ESDICOLWTEEFEORAN O EAFRERY HAEG %
HLICERT DL T, HRAREALRICRA-TRIEHE/ESDOKE & AIgEME % 5, This course provides an overview
of the concept of EE / ESD (Education for Sustainable Development) and the history of its development, as well as
domestic and international trends. Furthermore, by considering EE/ESD in Japan from the perspective of lifelong learning
based on specific case studies, we explore the role and potential of EE/ESD in a sustainable society.

EEFEORSD SRR AL ROR ) FECHREXE/ESDEZER L. TBDO/HD Y T7—%FEL, From the
perspective of lifelong learning, understand EE/ESD that fosters creators of a sustainable society and develop literacy for
action.

15EIDERNIOMRD
The coursework consists of 15 classes.

£1E  REHE/ESDEEMAA, 1 Whatis EE/ESD 1

$£2E  BRHEHE/ESDEEAAH 2 Whatis EE/ESD 2

£330 RIEHE/ESDEEAAL 3 Whatis EE/ESD 3

F 4 RIEHE/ESD L LA 4  Whatis EE/ESD 4

5[ RIEHE/ESD L (£fAA 5 Whatis EE/ESD 5

%6[E  SDGs&IREHE/ESD SDGs and EE/ESD

F7E PRICEIBEEZF/ESD 1 EE/ESD in school 1

% 8[g PRICE T HEIBEHB/ESD 2 EE/ESD in school

£ 9E  NGO/NPOIC & 2E3E%E/ESD EE/ESD in NGO/NPO

F£10RE BREBITHICK2EREZHE/ESD EE/ESD by environmental administration
F1 10 {DEICKDEEHS/ESD EE/ESD by companies

F12E HEALEE L TOEIEBEHE/ESD 1 EE/ESD as Regional Revitalization 1
1 3E HFAIE L L TORERE/ESD 2 EE/ESD as Regional Revitalization 2
F£140E RBEHE/ESDICH T ZEMBER International cooperation in EE/ESD
F£15E hhoDREHE/ESD Future EE/ESD

L
No test

RERBBANTOFBEOBEOSINL BB ORBICET 2 LR— MRE (60%). |RIELE—F (40%), TRIUATOH
FOGEILFHAX RN & T 5, Active participation in class discussions, submission of reports on multiple assignments
(60%), final report (40%). Attendance of 70% or less will not be evaluated.

EETHERT B X - BRUIEI T 5, The subscribed literature necessary for the class will be distributed..

BEE  [ERA - iR (405 - bH D - {52 BSDGs] | ~IV (Fxx4). EBEEA - FERER [ESDAFI] GURER). M
EhaTR [ESDoMIRAIEA] (FRLBAR). FERHA - BHAE/LR [ESDOMEAIE N & BAER] (Fh =2V HR)
BEHT2ERIERIICHA. SEERELERICHKATELZENEE LV, Itis desirable to read the handouts to be
distributed in advance, and also to read the reference books in advance.

TR N EOBECEERBNILETNORELREEERES % HM T 2R6EES H 5, There is also the possibility of
inviting guest lecturers and visiting environmental education facilities in Sendai City during class hours.
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1EMOBERBIE, 45BEOPEEAVELTINEED > THERTEZ L 21ZEL LTWEY, 1HUOEBIILELAZ2ERHOBERIE. [#HE -
EE] ICOWTIE1 5~3 0BRHICRES L ORERMARE (FE - EBAL) 30~15EH, [EER EERUOER] C2WTIE3 0~4 5KFHOE
(B LUERERBAZE (F8 - BERY) 15~0BHTT,

44



RE4

EH - #k
BIER

Hu#

BYHE
MEFNYVS
EASE

AT 4 TIRERE

REEE

REOBH CHE

RED B & MR- REFE

REOHI CHE-1

REOENEHBE-2

REOECHE-3

REOBR CHE-4

REOEN CBE-S

REOBRLE-6

REOECBE-T

REOE CHE-8

REOBR CE-9

REOBE EHE-10

REOEMNEHME-11

REOBR) CBE-12

REOBENEHE-13

REOBR CE-14

REOE EHE-15

BEOBE EHE-HR

REERERR |

7KEELRR
REREPHE-ERLARREMRE (MC)
2B

£k IE3L

KIC-EC0637J

HZAZE Japanese

REERZER |

Environmental and Resource Economics |

REETIH. BEREFZLERRAZOERNABERICOVTEST L, MK R T LEREY AT LOBEERERICOWVWTE
KT B7-DDEHAIIAY — L2 ZHEEICIRET 5,

This course offers a general introduction to the basic theories of environmental economics and resource economics, and
provides students with theoretical tools to explore interactions between the Earth system and economic system.

THEEL. RERBEFLEARBREZOERNAETAZEREL, TNAREOREMBICHEIETES L5 ICA S Z EHHF
INnB,

Students are expected to understand basic models of environmental economics and resource economics, and be able to
apply them to practical environmental issues.

ZHREITORBZONFZEBL L EILEEFHRL, BRICHELBREZNHSCETVIIREOP TRAT S, FEIL
EXRMIZIEHETITON, — A4 T 255D 5,
Students are not required to have obtained any knowledge of economics in advance. The economic concepts and models

needed to understand the course are provided in class.Lectures will be offered face-to-face in principle, but part of them
may be online.

Avhrkp&xovay

Introduction

hmiHHE L EERAF

Market equilibrium and welfare economics
hiESE L EERES

Market equilibrium and welfare economics
TiEE L EERES

Market equilibrium and welfare economics
hiHHE L EERAF

Market equilibrium and welfare economics

HiED LK

Market failure

HHD KK

Market failure

RIBEBER DA ER
Economic theories of environmental policies

RIRBUER DR FE
Economic theories of environmental policies

RIEBEROREER
Economic theories of environmental policies

BAEROREER
Economic theories of natural resources

BABROEFER
Economic theories of natural resources

BEREROREER
Economic theories of natural resources

BEREREERERY —EXOREER
Economic theories of natural capitals and ecosystem services

g BRT R b
Conclusions, Final examination

HERTXbHY
Final examination
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RE - RERIIRE

BT %

ZRELLUBEE

RERENEE

Z Dt

A

BRI, 1) BEORE (3~4M[E,50%). 2) FHIRAE (50%) ICHEIWTITI,
Students are evaluated on 1)their submitted assignments (3-4 times, 50%) and 2)the final examination (50%).

BIRIETRT B,
To be designated

BEETNVAEBRT 27-OICHELRERNLSRZIRETHBET 29 ISNEHEDICHIIRAZOLBVWEETTE - 88
ZLoMWITH 2L z8#O B,

The basic math needed to understand the economic models will be given in class, but the students who are not familiar
with even elementary calculus are encouraged to strengthen preparation and review.

ARE  EEEMHREIE3 035
Lab: GSICS-303, Kawauchi Campus
E-mail: masahiro.satoOtohoku.ac.jp (O%@IZE&#x T < 72& W, Please replace O by @)

1BEMOFRENBIL, 45KEOFBELELTIANREL > THERT I L2ZELLTVWET, 1BEUOBBICKELARZFBRREAOBRIE. [#HE -
HB] ICOWTIE1 5~3 0 FMICIRES L RERBARE (FB - BB8AL) 30~15KMH. [ER EERUER] IC2LTIE3 0~4 5 FH O

EBLURERBNZE (FE

CEBREYE) 15~0BMTT,
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R - RERIRE
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2B

£k IE3L

KIC-ECO637E

English

REERZER |
Environmental and Resource Economics Il

This course offers a general introduction to the basic theories of environmental economics and resource economics, and
provides students with theoretical tools to explore interactions between the Earth system and economic system.

Students are expected to understand basic models of environmental economics and resource economics, and be able to
apply them to practical environmental issues.

Students are not required to have obtained any knowledge of economics in advance. The economic concepts and models
needed to understand the course are provided in class.Lectures will be offered face-to-face in principle, but part of them
may be online.

Introduction

Market equilibrium and welfare economics
Market equilibrium and welfare economics
Market equilibrium and welfare economics
Market equilibrium and welfare economics
Market failure

Market failure

Economic theories of environmental policies
Economic theories of environmental policies
Economic theories of environmental policies
Economic theories of natural resources
Economic theories of natural resources
Economic theories of natural resources
Economic theories of natural capitals and ecosystem services
Conclusions, Final examination

Final examination

Students are evaluated on 1)their submitted assignments (3-4 times, 50%) and 2)the final examination (50%).
To be designated

The basic math needed to understand the economic models will be given in class, but the students who are not familiar
with even elementary calculus are encouraged to strengthen preparation and review.

Lab: GSICS-303, Kawauchi Campus
E-mail: masahiro.satoOtohoku.ac.jp (Please replace © by @)

1BUoRERBIE, 4 5BMOFEELBELTINTZL > THRT I L2 BELLTVET, 1BEUOBRICLELLI2FERBOBERIE. [#HE -
EE] IOV TR 1 5~3 0 FRICIRES S RERMNAZE (FB - BBAY) 30~15KHE. [ER EBRUER] [COWTIE3 0~4 5FHOE
EBLUORERMNZE (FE - BEBL) 15~0WHETY,

47



MEB%

REH -
RBEE

=R

BYLE
BEFNY T
FRSE

X7 4 TRENB

)

REREE

o

REOBHCHE

FBEOIERR

REOB R IREE

BEOBM LHE-1
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BEOBMN LBEE-4

REOEN CBE-S

REOBER CBE-6

BEOBMN LBE-T

REOECHBE-8

BEOBMN LHE-9

REOE EHE-10

REOENEHME-11

BEOBM LBE-12

REOCEN EHE-13

HARHEE |

RRE3R
REREPHE-ERLARREMRE (MC)
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KLAUTAU ORION

KIC-HIS630J

AR
Japanese

L e AR
Buddhism and Japan

BARINEDALIE, TR L LT [AZ] ICEE M MDbORCED, [HFER] © (Rl H20IE TBE] ©
[BIT] EWo7-&aNd, HLBEBEICLEZZEAR DA, HEIERTEEADLOTIEHZ2b 00, [BRMLAH] 2RHT 5L
ShERERD [BERT] ¥ [HEEZEA] ofTseBE, Z L TXOERKRIINARIFETSEDOEL IIEh>T-D b\,
ZL0Z LN BERIEPEWL, ARB TR, EREAOESNEREZPLE LT, RE & LT A% ORIICER
L2o2 THRL#H] 26004 X —VERERSF LTV,
Most Japanese — even those not directly involved with “Buddhism” as a “religion” — have, at some point in their lives,
heard names such as “Nichiren” or “Dogen.” In most cases, however, people will know very little about what these figures
taught, and even less about how the image we have of them today was constructed. In this course we will focus on a
number of key characters and explore, from the perspective of the history of religions, how our modern image of
“Japanese Buddhism” came to be.

ERICEITS L] 04 X —VEBRERLEVWSHEEOISEL,S [BEA] #BR#HL. RREFHNLELOORBAZERL TV
<,

The student can expect to learn the basic methodology of the history of religions, while reconsidering, from the
perspective of the construction of the modern image of "Buddhism," the very idea of “Japan.”

RNFETIE, BEBENERNAIBEICOVLTHEEL., FMHRCCHREERNEZZAL T, [HAA] & L% L 0BERICD
WTEZTWL, TFRIGBEBZZLBEBETCOTARAyyavitd->T, RELERTOFVAVLN S,

In this course we will consider, through historical, literary, and film sources, the relationship between the “Japanese” and
“Buddhism.”

DQHAZ VR
1) Guidance

@ BEXD [R%] #Ez25——#R
2) The Concept of "Religion" in Japan (lecture)

@ BAD [R#] #2252 ——8BE
2) The Concept of "Religion" in Japan (discussion)

@ [Fsh] EwWS5#EE ML —#E&R
4) Sakyamuni, the Founder (lecture)

® F] EwWsS#Ee Ma%] —&FE
5) Sakyamuni, the Founder (discussion)

BEXTFORR—BER
6) Prince Shotoku and Modernity (lecture)

@ BfEXFORK—FE
7) Prince Shotoku and Modernity (discussion)

THEBHOER—BER
8) Kukai and the Esoteric Buddhism in the Modern Period (lecture)

TBLEBEHORR—FE
9) Kakai and the Esoteric Buddhism in the Modern Period (discussion)

BEoARK—HFR
10) Nichiren and Modernity (lecture)

O BEDRR—EE
11) Nichiren and Modernity (discussion)

© BFEGROEME  ——HER
12) Issues in the Image of Shinran (lecture)

O FEROHEME——ES
13) Issues in the Image of Shinran (discussion)
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@WiETE [Zen] —H&

14) Zen and the Japanese (lecture)

®FLH
15) Concluding Remarks

REOENCHE-14

REDOBI) CHE-15

BB L BT B EbLEL,
B : Y In this class, we do not use tests as a method of evaluation.
- RERIEE

FER (WE FE~0S. %K)

PRI % Class attendance, participation in discussions, presentation.
. T AN - BENEIE, FEANTRTY %,

SRELLUSEE 7o § : .
Texts will be provided during class by the instructor
ABMBETITA7 73—V 2BRYANTEY, BEICL2BEROAADLT, THERLOT A XAy >arvaiTd &
Bl bFIFTWD, [#ER] XXM LOEREEFE L TIEANIC, BHEIEEL-ERREIOEEN KOOI, [[BEE] @
T-DICIFIBEDEM T F X b DFEMEI RO OND (T8 2 BEREE), BERE, /-7 LI 7RV —LRBETIHEELHSE
I 5,

IZEREANEE This course incorporates active learning, featuring not only lectures by the instructor but also seminar-style sessions that
encourage discussions among students. As preparation for the lecture-style classes, students are generally required to
watch a full-length film assigned by the instructor. For seminar-style sessions, students are expected to read designated
academic texts (approximately two hours per week on average). Course materials will be shared with students via Google
Classroom.

P [EE] REOEIC, /— bV IYOESEROEILLH B,

Students may also be required to bring a laptop for seminar-style sessions.

BETA

1EMOFRERNBIL, A5KEOFBELELTINBTEZL > THERT I L2FELLTVWET, 1HUOBBICLELAZFEBRREAOBRIE. [#HE -
BB ICOL TR 1 5~ 3 0FRICIRES S IRERMAZE (F8 - BE8AY) 30~15KMH. [ER EBRUER] [COWTIE3 0~4 5FHEOE
EBLOERERMNZE (FE - BEHLE) 15~08HTY,
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English

Introduction to Language Sciences (English)

In this course, we will look at the fundamental fields of linguistics such as phonology, morphology, syntax, typology and
sociolinguistics, while focusing on the Japanese language as a case study.

The goal of this class is for students to gain a basic understanding of the fundamental fields of linguistics and to acquire
the skills to solve simple linguistic problems.

Each week will consist of a lecture on a chapter or section of the textbook. The course is planned to proceed according
to the following schedule, although adjustments may be made depending on the pace of the lecture and to accommodate
students' interests.

Week 1: Introduction to linguistics

Week 2: Language families of the world and origins, affiliation and typology of the Japanese language
Week 3: Phonetics and phonology I: Fundamentals

Week 4: Phonetics and phonology Il: Phonotactics and accent

Week 5: Morphology and syntax I: Parts of speech and word order

Week 6: Morphology and syntax II: Verbal morphology

Week 7: Writing and orthography I: Writing systems of the world

Week 8: Writing and orthography Il: Japanese writing

Week 9: Lexicon and word formation I: Derivation, affixation and compounding
Week 10: Lexicon and word formation Il: Lexical strata

Week 11: Sociolinguistics |: Gender, age, register and role language

Week 12: Sociolinguistics Il: Honorifics, anti-honorifics and politeness

Week 13: Language contact I: Loanwords and borrowing

Week 14: Language contact Il: Dialect distribution and formation

Week 15: Language policy: The history of government language reform in Japan

There will be a take-home exam including a short report assigned at the end of the semester.

Grades will be calculated as follows:
Participation: 20%

Homework assignments: 40%

Final exam (take-home): 40%

Irwin, Mark & Zisk, Matthew. 2019. Japanese Linguistics. Tokyo: Asakura Publishing.
Students will be assigned readings from the textbook as well as practice questions each week for homework.

While this class is conducted in English, students are free to submit all assignments, including the final exam, in
Japanese (Z DBEERDFERAEEIIRETHIN, BHARREECIRNTOBREIIAAREBTORKLAD S).

2024/02/21 17:53:56

1BEMOFRENBIL, 45KEOFBELELTINBTEZL > THERT I L2FEELLTVWET, 1HUOBBICLELARZFBRROBRIE. [#HE -
EHEB] ICOWTIE1 5~3 0 FMICIEES L RERBARE (F8 - B84L) 30~15KH. [ER EERUER] IC2LWTIE3 0~4 5 FHE O

EBLURERBNZE (FE

- EBREYE) 15~0BMTT,
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History of the Japanese Language |

In this class, we will learn about the history of the Japanese language from the perspective of phonology, grammar,
lexicon, writing, dialect formation and language contact. After discussing the origins and affiliation of the Japanese
language, we will look at the various changes that shaped the language starting in the Nara period (8th century) and
covering all the way up to the end of the Edo period (17th to mid-19th century).

The goal of this course is to gain a basic understanding of the major events and developments throughout history that
shaped the Japanese language. At the same time, students taking this course will acquire the skills necessary to conduct
basic historical linguistic research about the Japanese language and languages in general.

The course is planned to proceed according to the following schedule. Adjustments may be made to the schedule to
accommodate students’ individual interests. In addition to practice questions given in class, students will be given
homework assignments each week.

Week 1: Introduction to Japanese historical linguistics

Week 2: Origins and affiliation of the Japanese language

Week 3: Old Japanese |: Sources and phonology

Week 4: Old Japanese Il: Grammar, lexicon and dialects

Week 5: Old Japanese IlI: Writing and orthography (including the adoption of kanji)

Week 6: Japanese historical linguistics research methods I: How to use pre-modern dictionaries
Week 7: Early Middle Japanese I: Sources and phonology

Week 8: Early Middle Japanese II: Grammar, lexicon and dialects

Week 9: Early Middle Japanese Ill: Writing and orthography (the birth of kana and kanbun kundoku)

Week 10: Early Middle Japanese IV: The sinification of Japanese (the influence of kanbun kundoku on the Japanese
language)

Week 11: Japanese historical linguistics research methods Il: How to use concordances and online corpora
Week 12: Late Middle Japanese I: Sources and phonology

Week 13: Late Middle Japanese Il: Grammar, lexicon, dialects, writing and orthography

Week 14: Early Modern Japanese |: Sources and phonology

Week 15: Early Modern Japanese |l: Grammar, lexicon, dialects, writing and orthography

There will be a take-home exam including a short report assigned at the end of the semester.

Grades will be calculated as follows:
Class participation: 30%

Homework assignments: 30%

Final exam (take-home): 40%

There is no textbook for this class. Instead, students will be given PDFs of papers and book chapters on the history of the
Japanese language or historical linguistics to read for homework throughout the semester.

Students will be assigned readings from the textbook for homework throughout the semester and are required to
participate in online discussions about the reading assignments with their classmates.

While this class is conducted in English, students are free to submit all assignments, including the final exam, in
Japanese (ZDBERDFERASEIIRBTHIH . BABAREECIRNTOREIIALREBTORKLAD ).

2023/03/06 17:13:44
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1BEMOFRERNBIE, 45KEOFBELELTINBTEZL > THERT I L2FELLTVWET, 1HEUOBBIILELAZFEREAOBERIE. [#HX -
BB ICOL TR 1 5~3 0 FRICIRES S RERMAZE (F8 - BBAY) 30~15KMH. [ER EBRUER] [COWTIE3 0~4 5FEHOE
EBLOERERMNZE (FE - BEHL) 15~08HTY,
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Discrete Mathematics :

proofs, structures, and
applications

Discrete Mathematics

UNIVERSAL PASSPORT RX[1]
- = -
2B
BRERBFER, ¥ 2T LIBERHFER

EARSIEERL

20255 ERTHA

B B#RF/Discrete Mathematics

FBFICBIBEORBNZRT. FAELHEBOREZ ETHU. Z0FXORE R THBEA L ABFONHICETIHBEEEER, &

BLERBOTEIRBABEFEEZZILETHRERARTHDIEN Y THRL, AV E1—K7AT 5 LDOERD SEMHNXECBRERNEICELNTSH,
RENRBEATIEOICEETH D, BHEHRIR., ZOLLRENLEROBEA DO ORELEMTH S,

In this course, the student will first learn the notation of sets and logical expressions, as it will play the role of the grammar in mathematics.
Examples in discrete mathematics and algebra will be given in order to solidify the understanding of the usage. The ability to use the proper
notation is necessary not only for learning modern mathematics, but also helpful in writing computer programs, understanding and writing
technical documents logically. Discrete mathematics is an excellent subject for the training of logical thinking.

BEOEAGFTTH D [HE. £E. BHl IKOLWTERL, L IhE2L51K85,
TS, INLEEICLEBFETI A EDNIBEZEBRET S,
o, SEAONTEBRCREICL CHELAREBEEABENICL 2HBEOAAN TED L5 1CH 2,

You will be able to understand and master the basic concepts of mathematics, "logic, sets, and mapping."
In addition, you understand the concepts often used in mathematics based on these.
You will be able to prove a proposition by accumulating simple logic based on a given definition.

$2E(21% Google Classroom %1{£5
The lecture uses GoogleClassroom.

BEEBLETITS (VT7LES LBRESLVFREDY)
The lectures will be given in the classroom, with real-time broadcasting and recording.

1 i logical expressions

2 21LE 5 logical quantifiers

3 SRR % proof technique (1)

4 SFBA D% proof technique (2)

5 &4 set theory

6 EE5 DERE £ EHE cardinality and direct products
7 Z18E34% binary relations

8 [F{ERI{% equivalence relations

9 & mappings

10 B 5f & 257 injections and surjections

11 & & BEH Integers and rational numbers
12 2—7Y v KO EFRE The Euclidean algorithm
13 &= Congruence

14 %185 Polynomials

15 FERXHI R & #k2EX Formal power series

WEFARETTY, BEOERZEAT %, EETEELAEEREORBEZRIEAEET 2,
Lectures will be given in Japanese. Hand-outs are given in English. Recording of last year's lectures in English will be made available.

BELHARAR (BETABRISEL AL >1-FEDHR) ITL D,
Homework and final exam (only for those who failed to get enough points in homework).

5% A A ISBN/ISSN BV
WEE HRAZPHRE 2019 978-4130629232 sEE
320 B B ARt 2008 978-4535784727 sEE
=3 RG WEHEE 2019 978-4434256936 EE
hEE— FHITHAR 2012 978-4320110182 sEE
Rowan Garnier, John Taylor | Boca Raton : CRC Press 2010 9781439812808 sEE
Norman L. Biggs Oxford University Press 2002 0198507186 BEE

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh006/Kmh00601.xhtml 53
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Statistical modeling

THEREEET 2T -0 oBMICBEREME LMERRICRITERANET Y ¥ 71, BRAME, HaBFoksBoHB LBV LN,
FEETIR, RROBEAWET U I OEBERH OO T, AEOEMSHRABEEZET 57T — 20 o NENICBEREMET 2O OFRREE
TILDRER, ETNVDNTA—ZOEERE, Z L TRELRETVOBRFKICERT 2, &6, FHNEROERFAOMNBEIIRET S,

Statistical modeling is widely used in various fields of natural and social sciences to extract information from data and to solve problems. In
this lectures, we will start from the basic theory underlying statistical modeling of phenomena , and then focuses on (1) how to set up flexible
models, (2)how to estimate parameters of models, and (3) how to select optimal models in order to efficiently extract information from recent
data with complex and diverse structures.

Background knowledge on elementary probability and statistics are required.

WA ET L OERN B A DL B,

FEOIEBE
Understanding the basic notions of statistical modeling.
- %2 (213Google Classroom%H BT 5.
- BRI  EANICHE. A 74 v oRLEEH D
EETFE
1. B
23 [ERETIL
4~6  FJEREIRET L
7~9 ETFIVEHMEERE EAL
10~11 ZEEMITERF, R, R/ —ETIL)
. . ~ 12~14 BRFTT—RD=HDET YT
I~ 3 E ™)
BEAND - FIRCEETE 15 Zof
1. Introduction
2,3. Regression modeling
4~6. Nonlinear regression modeling
7~9. Model selection criterion, Regularization
10~11 Multivariate Analysis (linear, nonlinear, sparse model)
12~14 Modeling for high dimensional data
15. Other topics
fEEEE : [JE] #£352ERER B
e Lecture is basically given in Japanese. Hand out will be in English and Japanese.
LR—F
BT 75 %
report
BRELLUSEE
g4 EE% H AR AR e ISBN/ISSN HRHER
Introduction to Multivariate | g o iqp; CRC Press 2020 9780367576134
Analysis
SE BN AN =L HREE 2010 9780367576134
Information Criteria and o . .
Statistical Modeling S. Konishi and G. Kitagawa | Springer 2007 9780387718866
1EIREHRAE NEER, b)IBREMAR HEEE 2004 9784254127829
Statls.t|cal Learning with T. Has’.ue, R Tibshirani and Chapman and Hall 2015 9781498712163
Sparsity M. Wainwright
JSERECEBERT uga mame SoRE | i 2018 9784320112575
HEETILER B WEBEE 2012 9784434167393
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Probability: Theory and

R.D tt Cambridge Uni ity P 2010

Examples, fourth edition urre ambridge University Press
Generalized additive models | Simon N Wood Chapman & Hall 2006
BIEURL https://www.math.is.tohoku.ac.jp/~arakilab/

BEY 2 XEnFE
RERRNEE

Study of relevant papers or books

A =B EITE > THBTH
FTARTT—

By appointment. Please send me an e-mail.
£ - RERAIRE
Z DAt

1BAORENBIZ, 45HMOREERELTINTE2 > THRT HILAIZELLTVLETS,

B TY,
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E@ERS 2T LRE

EBBEROTNDOLY b T FT< (DNA-RNA- LY /80E) 1Th-> T, BIIERTHD Y/ LIERD DEBROBEDBWFTHEL /U E
A& EREEHT Y2 (XFIER) HoT7FAT (R VBELEBERR) ~LEbo TWCGBRIOVWTIEZE> TR L TT<, &
EFLALTIE, BEFEEL 70E— 2 — @28 L TXFIEROBTFRICOVWTET L. RNA LNV TIHEGRFORBEEEREN B
LTHIET — 2 OB EHRAT 5, £7e. FVNTELNLTREBRERICEZLUEBET -2 (3RTEET —&) OFWWVITOWTHENRT

%, TLWIVXLZODBDLYIE, EHBFROBRLES CARICEVTERRFZARITRICERZBEVTRERT 2,

This course provides an introduction to the fundamental concepts of biological information science. We will explore the flow of biological
information along the central dogma (DNA — RNA — protein) and the transmission of genetic information from digital (sequence
information) to analog (three-dimensional structure information of proteins).

The course will cover the analysis methods for sequence information at the gene level, including gene structure and promoter analysis. We
will also examine the analysis of numerical data through the analysis of gene expression level information at the RNA level. Additionally, we
will discuss the handling of three-dimensional structure data, which are important for functional expression, at the protein level. Throughout

the course, we will emphasize the role that information science plays in the understanding of biological information and its practical
applications, rather than on the algorithms themselves.

[#%2 213 GoogleClassroom%F A (£ 5 23— F : whwterk)]

RS R T LR L S ?

7/ LEICEINTLSIER

Ee5 o FELUE & ABRNIE
BETO#ETDE— & — @i
BIETRREEENT

KRB EZFN?

SAREIE DAL & 1SN S DEEE TR
IS - HEEIERS & H FHEED TR
&8y EBRMEER

HEEAF Y b7 —7 LAt T8

VAT LEWFEAM

Introduction to systems bioinformatics.
Introduction to genome sequence analyses
Sequence similarity and homology search.
Structure of genes.

Promoter analyses

Gene expression analyses

Introduction to protein analyses

3D structure of proteins
Structure-function relationship

Molecular function prediction

Protein-protein interactions
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Introduction to Protein
Structure,

Prediction of protein
structures, functions and
interactions

BIZEURL

REREAALE
F74RTT—
X - RERMRE
Z DAty
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0 BSfEICIR S L IRERMARE (F8 -
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Interaction network and cellular function

Introduction to systems biology
AAE (R74 FId%E:E)
WEAT) LR— b EHROT R b EHOYE TFHET %,

Written examination and a few reports

EEHL ARt AR ISBN/ISSN
~ v b

EEigE

HENFAY 75T 47

¥R

EEigE

Carl-Ivar Branden & John
Tooze

Janusz M. Bujnicki

http://www.sb.ecei.tohoku.ac.jp

http://www2.sb.ecei.tohoku.ac.jp

BE (hoh LOERLCFELZERTEIL)
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This is an introductory lecture about what the environmental studies is and how it is studied. Fourteen lecturers from
various fields of study including humanities, social sciences and natural sciences discuss each topic of the
environmental study from their own viewpoints. This lecture demonstrates the multidisciplinary nature of Environmental
Studies. Students learn the basics and necessary knowledge of the study of environment and know what the new agenda
of the environmental studies are.

EEREE (BEYH)

CBRIROMELS 3?7 (FREEARE)

CNEEE P XART A=Y ay (BREEYR)
CRIBERRE (BB ATHUR)

- RERIREOMES (haREHER)

U=/ R=2avIlEY ) /TR (ETESER)

- RIFICE MR (BREHIR)

- RIHRBBHROMELE TN R (RREIEHIR)

- SRR OLCAIC & 2R XZIE (KEEAHUR)

c KBTI FNF—ISHO O OEEEMFEEETEME (EREHHIR)
CERPRETBET I I v R (LEREBHIR)

- WERERE BRI Y X (ESRIEHR)

- RIER~ R AT R A R E RERT~ (ELRESIR)

- RERBORBFNA D ZALEY T4 F 2 — oo (FE—AEHR)
CEDBRY T —MRE LU ZOBEAEMB ORI CFREE (ERABAERR)
- KRIFEE L COMEL RUZORE (EHREAERR)

BB, BRRISERRES S

Title (Lecturer)

What is environmental value? Toshiaki Yoshioka

Domestication in human history Hiroki Takakura

Geography of health inequalities Tomoki Nakaya

Water and Health Daisuke Sano

Nanoparticle-based materials for green innovations Kiyoshi Kanie

Creation of photo-responsive functional materials by soft chemical process Shu Yin

Materials and Devices for advanced secondary batteries Itaru Honma

Development support with LCA for innovative environmental technologies Hajime Ohno
Functional Non-Metal Light Element Materials for Hydrogen Energy Application Yoshinori Sato
Ceramics for repairing body and environment Masanobu Kamitakahara

Fluid flows and risks in geosphere Noriaki Watanabe

Environmental techniques for a sustainable society Shun Yokoyama

Economic Drivers of Environmental Issues and Supply Chains Keiichiro Kanemoto

Current Status and Future Prospects of Biodegradable Polymer Materials and Composites Hiroki Kurita
Materials for hydrogen storage, and the perspective Toyoto Sato

The schedule will be determined at a later date.
BRENES

Review of every classes

BB IE. B & BEDNT R FTIT,

Students are evaluated by attendance and the point of quiz.

SERER., BROFTHRETT %,

EhEAE RE/ 4> 74>) KE
THAIFBYHE~HWADESZ L,
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